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' expectatiohs with respect to th and meaning of these textSi 

Previous, work on the Structure of text primarilx for ';? ' 
simple tjarr^tives', iS' reviewed. Problems with earlier fo^ririaiisms ajid 
scoring method^ are discussed , and heuristics f or ai-voiding- thefie; .pro- 
^, blemaVaxe presented. ., 

\- ; , Three types of texts wers selected for study. One type was 
the simple short story, a type closely related to (and,- in' some cases, 
identical with) the kinds of texts studied by other researchers . The 
second type studied were irts true titans . i The third type was definitional 
explanations, a^type well characterized by popular science articles. 
Detailed afialysesj of the text structures 'and texts semantics for eight 
texts (three stories, two Instruction^, and thjee definitions) are 
presented;"^ Texts of the different types differ from .each other in 
/ consistent ways on two dimensions. First,, the text structures of 
dl^f ini'tions tend to be organized horizY)ntally rather than vertically, 
as^ are the text structures of stories and instructions . Second; the 
semantic representations of stories are composed of specific concepts, 
in schema ^thfeor^ terms, while the semantic representations*, of instruc - 
tions and definitions consist primarily of generic concepts. On theV,\ 
basis of these differences* among the texts, we pred^icted t;hat stories 
would'be better ' remembered than ins true tions , which wbuld, in turn,^ 
b,e l^etter remembered than definitions^. Three experiments were con- 
ducted to test this' hypothesis- v / 



. In experiment 1, subjects read and summarized six texts an 
•'larter recalled three of these texts. Analysis of the summary da t 
indi^catrel that texts of different types are summarized to about ttie 
same extent. • The recall data , . however , suggests that text typfe /may ./ ' . 
*de termini; the a^nout recalled. Analysis of the recall data?.sh(Wed that-, 
/a 1 though*' s tor iefe wei^-e remembered best (as had been predicted^/ the 
pi?opositibnal'''c9ntent of definitions was remembered better trian that: of , 
instplucTioi^s/y^ It was hypothesized that rereading and summdVizing may 
have had •a^(5ri''fferentially facilitatiue effect* for later recall,, beri 
fiting t^e rdcalrl of definitions more than in^ tructibhs^ 

I In order to test this hypothesis , 'ex{Derime:hts/4^a^^ 3' weie " 
p6rformfed.^ Subjects heard tape recorded texts (In ei^pe.rim^ftt 2 /the 

^<jp^ime jset , o f texts used "in experiment 1; in expef imeint 3 a somewhat 
dif f erentf^e^t) , a*nd, after performing a brief /interfering task, 
recalled each text after heating it.. They v^^re tirterefdre not able to 
reprocess texts^as they had been able -to in experiment , 1 - In general, 
the results of these experiments conf^med our predic*tion.s : stories were 
recalled better than ins true tions , whidih/ in turn,, were recalled better 
than definitions. Subjects* recalls in these experiments were also 
scored for the armpunt of reordering of the .4:extua 1 material . This 
analysis showed a very fJowerful effect, due to. text type. Recalls of 
definitions showed signif icantiy'^more) reor4ering than did reS^^^s 

* of ;ihs true tions , which, in turn, had/more reor4ering then did 'the 
recalls of stories. These results are •also in accord with our theory 

• " 
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that Stories have more hierarchical, differentiated text structures than 
do Instructions- or definttlons , and .that definitions have liess hier- 
archical structures than do instructions. * 

' \ ^ : Subjects in these two exper^iments were -also requested to 
cluster the texts in natural groups according to their types , as 
tKey perceived them. Their groupings yere remarkably consistent with 
our own classifications, 

■ • . ■■ . ' ■ ■ ^ . ; . . . . ■ 

The research presented demonstrates the need» f or a mote 
thoi:ough investigation both of the na^tur.e of people's expectations 
£oTf 4ifferenc^s in different types of text, and of the effect^ of 
such expectations on ilinderstanding and memory. Further reseat\ch is 
also needed to'explore the hypothesis that texts of different types 
may benefit differentially from the application of particular learning 
strategies, such as rereaiiing and summarizing, • 
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X/ • ' \ . SUMMARY s^ ;, H ; . 



, ^ A theoretical pr J^entation.fo^^he stJby of dif ferent, types 
of "^exts ' is pres§nted . Schema theory Us proposed as a us,e'f ul 'me'ta- 
"theory;' within which to develop specific theorie^ about yielding. Both 
theories* about the processes /o'f reading and the^ories abou^ the structure 
of what is read can be readily formula ted ' in sch^a theory terms. It" 
is proposed that readers make judgments' about the typteJs ofe texts that ' 
they rea^ and that these jutjgraents bring about' the activation, of • 

expectations with respect to th^ structure and meaning ^ o£' thfese" texts. , 

' * : . ■ . ■ . ' ■ • * • . > . r r 

• . ' « ■ ■ ■ .-i*-'-^"^' • V ' ■ ' 

j Previous \iork^,^ertf^t he^^lir Uc t ur e o f texts'; primarily fpi^ 
3imple 'narrative&,f=''ls r^viewdd. ^ Problems with -rear lier tormalisms and 
scoring .methods /are dlscussedAapd heuristics; for ^avoiding these prp- • 
blems are presented. ' !• ' i^' 

■ ■ ' ^ * h ■ ' ■ '■ '. ' ■ ^ • > * ' ' ' ■ ' 

Three types of. texjj^ were selected for study, 'dne type'was 

the simple short story, a type closely related to (and,- iii some' ca^es, 

^identical with) the kl^ds of l:exts stadied by oth^r, researchelrsy The 

sedTond type studied were instructions . ^ The third ty pip. was definitional!^'. 

explanations, a b/pe"well charac,terized byi,pbpular seieiiiice articles. i -> 

Detailed analyses of the text struictures and text, semanti9S for eight 

• t€^xts (three Stories*, two instructigns , and. three . def initions) are 

presented.* Texts of the d:^ferent types diffe-r frbi|i each other in 

consistent, ways on two dimensions . First, the text , structures* of 

defihitiohs tend> tfo be organized horizontally rather than vertiically, ■ : 

as are the text, st-ructu^& of .^stories and instructions, Secorid, the / 

semantic representations of stories are composed of specific c*bncep,ts , 

in schema theory terms, while t;he semantic representations of instruc- 

titjns and -def initions consist primaril]^^ of generic concepts. On the 

basis of these- differen ces amoog Jthe^texts, we ^edicted t'hat stories 

wojul4v ba better remembered tha^jj instructions, which would, in turn, 

be better reift^iered than definitions., Thre^ experimeTits were cbn- 

'ducted to te^t this hypothesi^^. v 

,' In experiment subjects read and sumuiar ized^^ix text^ and 
later recalled: three »of these texts.. Analysis of the summary data 
inicficates that tei<s of different- types .are summarized to about the 
saine extent. The reca 11 .data , howeverj^, suggeists that text type may 
determine the amou^Qt recalle<3 . * Analysis, of the recall data showed that; 
although stories were reirtembered best (as ha<J been predicted), the , 
-propositiona 1 content of definitions was remembered better tftan that of 
instructions. It was hypothesized that rereading and summarizing may have 
had a differentially facilitAtive eiEfect for later recall, benefiting 
the recall of definitions more^^than instructions. ' 

J In order to test this hypothesis , experiments' 2 "and 3 were 

performed. Sub jec ts ' heard tajffe record^^texts ( in experiment 2 the 
same.se^t of texts used in experiment- 1 ; -in experiment 3 .a somewhat 
dif lerent, set) , and / af ter per forming a brief interfering task, ' 



recalled each text after hearing it. They weye therefore not able to 
reprocess texts as they had b€^n able to in experiment 1/ In general, 
the results of these expeiriinents confirmed our predictions: stories we 
recalled better than instructions, which, in tufn , were -recalled better 
than definitions. Subjects' recalls in these experiments were alsct . 
scored for the amouni: of reordering of the textual material. ' This 
analysis showed a very powerful effect due to text typ'e<. Recalls of 
• definitions^ showed significantly more reordering than did recalls 
of instructions , whidh, in turn, had more reo'iwering than did the ^ 
recalls of stories. These resialts are aJ.so in accord with our theory' 
that stories have mojre hierarchical, differentiated -text s tructures tha 
do iqs tructions o^r definitions, and that definitions have less tiie'r- 
archical structures than do instructions. | v 
■* . * « 

cluster the texts in tiatxiral groiips ac^ 
they perceived them.> The^fr groupings ^er^ rema^rka 



re 



^ Subjects in> these two exper imertts.^welre also ' fequesti^d ,j|Pj; ^ 
r the texts in tiatxiral groiips ac^ordfjig thejji^types, ais ^ ^ 
etceived them.> Tl 
o ur own c la s s i fc i^a tf i p n s . 




^ The rg^e 
thorough inves.ti 
for differences 1 
such expectations 
needed to explore 



sis tent with 



^ch presented demonstrates the* need for a m&Ve / 
Ition p.oth of the. natufe^pf people's expectafeioxi^ 
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I. INTRODUCTION ^ 

. ■ ■ . ' ' ^ . - .■i^'i. , ■ 

A small nvunber of psychological re searchers" ^ave recently begun 

to stiidy the nature of people's knowledge about text structure and to 

investigate how such knowledge may guide their understanding oi, texts 

during reading. Rumelha^t (1975) presented a "schema'^ for stories. In 

his theory, stories have both , a grammar,, which contrains the way in which 

con&tituent^~i4i~par-ti^ular-^^ 

story may be ordered, and a semantics, which contrains the meaning rela- 
to '■■ ■ ' ■ • 

tionships that can hold among the constituents of the story, Rumelhart 

also presented a feet of rules for producing summaries. The^se rules were 

- .- ■ ^ ' > ■ 

to produce all the acceptable summaries of a story when giyen as input 

the semantic structure of the story. Thorndyke (1977) proposed a grammar 

for the structure of stories. The Structures produced by such a^ grammar 

for particular stories were used to interpret phenomena associated with 

the recalls and summaries of those stories. Mandler S Johnson (1977) 

also present a structural analysis of texts that includes semantic aspects. 

They introduce the concept of transformations in textual structure. In : 

addition, they use their structi^r^s for stories to analyze the recalls of 

both children and adults in a developmental study. 

This work/aiVd other. related studies (Graesser, in press; Kintsch, 

1975; Kozminsky, r^TX^cKoon, 1977; Meyer, 1977) have opened a new field 

of cognitive and reading research. Using new analytic techniques borrowed 

in large measure from linguistics, these researchers studied ^e effects 

of supra- sentent|ial relations on the understanding, recall, and summariza- 

' tion of texts. In the process of attejnpting to adopt the theoretical ^ 

formalisms of Mandler, 5 Johnson, Rumelhart, and Thorndyke, we found certain 




inconsistencies in the treatment's proposecl the different researchers. 
Although each of ^ these researchers h^s written as though the workof the 
others could be tgikfen as at least partial confirmation o'f his or her 
work, there are' some difficulties in comparing their published results, 
these difficulties ^are due in part to the use of the; same or similar 
for^lisms to convey different functions and in part to occasional in- 
consistenci^es im A given researcher's use of a formal melanism. Although 

^^Mffejrent /research groups have ^sdme times used the same texts, they have 
nevef an^lyzfed these texts in the same way. These problems are disciijs^ed 
ip detail in ^*Text Analysis Methods" below, and explicit conventions are 

pjoppsed. Vfiese conventions should enable replication of our text sinalyses 

'-^^ /■ ■ • ■ " ^ ■• ' • . ■ V . : " ■ ' . . 

|- ; Previous^ work on the relationship between text structure and the 
ijndfers'^andihg of and memory for texts has been devoted to» studies of 
sijiple stori(^. There are many other types of texts as well . We set 
out to apply :ithe , techniques developed by Ruilelhart , Handler ^ Johnson , 
and Thorndyke to text types other tlian stories. Only by ' studying a 
variety of types of texts can one come to know what aspects df ^ text 
processing are universai\and which are governed by the reader's 
knowledge of the type of text being j^rocessed. In our view, there are * 
a very large number of pos'sible text types, ^at least from the viewpoint 
of ' the sophisticated readey.'. In our experimental work reported below, 
fhree different types of texts were studied. These were stories , 
texts of the same type as those studied by Rumelhart (1975, in press-a), 
Thorndyke (1977), and Mandler § Johnson (1977); definitional explanations 



texts that introduce new technical concepts ;*arid instructions , texts 

' ' i ■ . ~ ^ ■ * 

tl^at give a prescription foi: achieving some goalj^T^he , text structures 
proposed for theare types of text are presented below in th^r^ec tio^l^• 
"Text Types," , * 

Theoretical Orientation 



Our work\^s an ^tension of a brtjader model in which reading 'Is^^ 
viewed as a kind of externally guided though^ (Rumelhart, /in press-b; 
Rigney 6c Munro, l977) . According to this theory, many different /:onfceptual 
entities, called schemata , are ^activated "during readingy Somei^of these, 
schemata are activated by the presence of particular letters 1^ »the text, . 
others by particular words. Some schemata represent other familiar concepts 
not expressibleSin ,a single word, that were evoked by tHe text. In addition 
a schema may be activated that has the entire text in its scope. (See 
Munro 6e Rigney, 1977, for a discussion of the\scope/of schemata.). Such a 

■ .;■ J ''.r : . ■ . - . ■ 

text-schema includes the reader's knowledge about what kind of structure ; 

the text will have. ' 

Figure 1 sketches the text-understanding process, Reading the 

text results in the activation of a number of old schemata., These include 

' ■ ' . • ■ ' • ■ ■• , ' . . 

pre-existing representations for words in the text, Jor some supra-lexical 

concepts conveyed by particular combinations of words, and for the text 

type. Some of these pre -exis ting schemata are sufficiently activated 

that they bting about the creation of new schemata to represent the^^heaning 

of the tex't as the reader understands it. These new^schemat^ constitute 

a record in long term memory of the reader's understanding of the text. 

Figure 2 ^sketches our view of what happens when a reader ig later 

asked to recall a te>;t that was previously read. The recall cues given 

in the instructions activate some of the schemata that Wer% created in the 

.course. of the. text underst^ding process. These schemata activate more of 
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the records of -the text, iijcluding the specif ic' text schema for that 
t:^xt. All these activated schemata then ^'cooperate*' with the generic 
qcnema for the text type of which the particular text was perceived td 

be a' member; motor processes are activated and a recalled text is 

■ ' « ■ . • , ^ , 

^ ' • ■■ ■ , , " - ■ 

generated, ' - 

• . ' 1. / ■* 

There are, we believe, a variety 'of text-type schemata-- 



essentially one for each rffajor type of text that a reader knows about, 
Whqn a reader reads a^ story, his or her Story Schema is- like ly to be 
activated. When a text gives instrjlictions on how to accomp^lish something, 
readers shoul'd experience an activatlSjt}" of their instructicins sehema* 
uAnd when a text is written to explain '6r define some new technical, con- 
cept-, a reader who is familiar with that type of text will have an 
■■■'i _ 

ac t iva t ejd Dfe f ini tranai- Exp^lana tian 5 cj;iema , 




A given text-schema will contain a variety ^Qf information about 
"the type of text it represents, ' " It may* contain information about the 
level of difficulty of vocabulary th^t can be ^xpected in the text-type. 
It may specify types of stylistic devices that are likely tp be u^ed, or 
the level 'of (sentential) syntactic complexity that is typical of the 
text-type{» Tbe kind of information about texts that most concerns us 
h^i5^<^^^Jh)owe ve r , ^ s information about the ixpected structural ctfaracteris- 
tics of the^ text- type , There are two aspects feo these structural character 
istics, which we calb text- structure and text- semantics, 

. • A text-schema- for a particular type of text will include infor- 

mation about the' probable sequence of the major constitutents of a text* 
of that type. This sequence is the text-structure of the type. Naturally, 

. . ; ^ . ' ■■ ■• . 

these sequence expectations are not sitnply lists of the most likely 

. 1 '* 

ordering of text components for the various text typ^s. The expectations 



are ..more? flexible;^ tliey include spettificationis for optional sequences 
and: optionally recursive constitutents. One c~prrvenient way of describing, 
siich structural expecta t.ipns 13 to make use of the' formalism ot phrase 
structure grammars. A phrase structure grammar is a set of rewrite 
rules which generate syntactic trees. Their use in this work and that 
of previous investigators is^ not meant .as a psychological 'mod^el of the 
production of texts, A rule such as: 

PLOT — PURPOSE + ATTEMPT* + OVJCOtiE ^ 
does not mean. that a stor^-writer proceeds to construct a plot by planning' 
to' have first a purpiose, then some r^bitrary number of^ attempts to accon^ 
plish that purpose, then an outcome , "^Whsit it means is that the reader 
of a story expects the plot portion of that story to set upjdpme purpose 
for the protagonist, which will then be followed by a number of attempts 
oji- the -par-t ,.Qf the finally, by some outcome. The ^ets 

of rewrite rules used in psychological theories of text structure are 
generative 'only in the technical sense, Th^y' are meant hot as models 
of text production, /b4fc7^ als models of part of the knowledgfe^that V 

contributes to the understanding of particular texts, ~ 

The second kind of information about the structural character-'^ 
istics of a type of text embodied in a text-schemata is the text-semantics 
of the text-type. The text-semantics of a text-type specifAes^ the expected 
meaning relationships that should hold among the major constituents of 

a text, Rumelharf (1975) presented one way of character izing these 

■ '. • . ' ' . . ''. '''' 

relationships^. In his theory, semantic interpretation rules operate on ; 

the structures produced by the grammar components. .In effect, syntactif 

rewrite rules have associated semantic interpretation rules. If Rumelhart . 

had proposed a grammar rule such as that given above, the associated 1 



semantic interpretation rules would look like this: 

»,•'■'■■• • . ' ... , 

\ MOTIVATE (PURPOSE, ATT-EMPTs) / 

• • V ^ THEN (ATTEMPT^L' ^'^'^^'^'^2 - ' - ^ 

V / . • CAUSE (ATTEMPT^, OUTCOME) "■ " ". - ' 

■ ■ . 'N ■ ... ' ■ 

.(Howeve^Y^ this Approach to text-semantics is, not equally appropriate 
, f or all text types. 

". ' - * ^ • 

I^. TEXT- TYPES . ^ 

I*' ■ • * • * 

• . ■■ ■ ■ ■ " . . .> . ^. -■/•,. ■ • 

Rigney (1976) and Rigney^ & jlunro (1977) presented a tentative 
typology £or text-Vypes. ♦Four major types of texts were described: 
narratives, prescrip tions., , explanations , and representations, Na^aratives 
were characterized as featuring temporally-relajted e'pisodes, protagonists, 
and pilots. Narrative texts deal with con^^r^te referents and; have \/f 
causal sequences • '^resfcriptions were described as rules for doing things, 
ranging in type from written rules-of- thumb to step-by-step instructions 
tQ legal statUtes^.^/ Explanations were characterized "as sequ^ences of inter- 

rotated definitions and descriptions. Representations were introduced 

• ■ ' ■ V- ' ' ■•• " ' 

as thfi^'text- type that restates or takes the place of figural supplements 

to texts . • - . , ' ^ 

It^ our current view, this simple four-way typology.^ fox -all , texts 

may/be an- oversimplification^. We believe, that there Is no magic number 

of text-types because perception of text-type membership may be an 

idiosyncratic funttioA. . 

• ' ■ \ ^ ■ . . 

The significance of a text-type, in our theory, is that people 



have a%chema for texts of that type. That is; they expect that a givetl 
text will have certain structural characteris tics — both .in terms of the 
sequence of its major cons tituent-a (the text structure) and in terms of the 
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■ meaning re lationjships that hold/ apiong these cons tituents (the text semantics) 
Once a reader^recognizes that the given tex.t is an example of a certain 
type of text, thfen the reader will classify the text in terms of that 

;.• L • • ^ ■■ ■ •.. \ , • 

text-type . ' Yet;, other readers might say that this p^lrticular texi wa/s an 

/"instance of sdme other tfext-type that the first rfea'der does not know^^about. 

^ V . \ ■ ■ . ^ \ ' ■ 

If, for example, a young child had read And heard only two t^pes of texts, /" 



say stories and insti^ucti-ons , then, ^upori encountering the first ex£^mple 

.. .. ) ' , ' r . ,^ V 

of afT* explanation, the child would be^ Tikely to c lass if y-^ it '^s " an instance 
of orie of two text-types *th^t it: did not /know about. Of course, this would 
result in njariy comprehension difficulties for the cbfdld, since'the sequence 
of constituents in Izhe tex^t would n^ match very, wefl with whatever text- 
schema w^s, activated. ^\ ' ^ 

There 'are probably a large numbers of different text-schemata, and 
different people possess different ones of them,' A psychology scholar, a 
fqr^ example, is likely to. have a special schema far the* structure of the 



psychological journal article. He or she may even -have differeri^t schemata 
for ./.the structure of articles: in different psychological journals. Some 
people may possess different schema for the structure, of stories in , different 
types of comic books.. Of course, this does not mean that thefre are not 
also some more -general te^ct-.type- schemata that reflect our knowledge about *. 
the similarity among some of the different types . of texts. Thus,, one 
pe.jrson mi^ht i^perience an activation of ^ Comic Book Schema and a 

Narrative S,chema while reading a coraic book, and a Narrative Schema while 



reading an Aesop* s fable, both a Serious, Novel Schema and a Narrative) 
Schema while reading The Possessed , and so on. In some senlpe the Narrative 
Schema would be expected to make less explicit claims about the structure 
of the text.jbeing read thUn would any of the other three schemata jus^ 



mentioned. It may be that some broad classifieation of *texts--such as 
that into the classes of narratives, prescription's-, explanations, and 

- • ■ , • ' a • .i . V . • ' . ' ' « 

' ' •> ■'■.■■»■■,, 1 

representations --will pr^ove' a useful way of characterizing the most' general 

■ -J . ' " ■ . ■ . ■ ■ ■ ' ■■■■ 

knowledge that people have about possible types of* texts/ It is not' bur * 

purpo^fff^ere, howei^er, to defendf^a particular classification of tex^s. 

Our jgoal is to see/how-people remember, and. sununarize texts of several 

^ -V'- ' : ^ ^: ' ^ ' ' • 

'different types. * * ^ - . ' 

. t ' Three 'text- types were chosen for our studies: stories,^ instVuc- 

. ^ ■ . . . . . > ■ ^-^ - ' 

^tions, aind^ definitional explanations. These types are not as absti^act; 
asi types^ike^ narrative, prescription, explanation, and reprds^ent^4^. '^^^ 



fewer texts can be^appropriately classified as stories than 
as narratives; fewer texts are instructions than are prescrip,t ions; 
and fever are definitional explanations than are explanations,. Texts 
of each type were lis^d in the experiments described below. The three , ^ ^ 

■ ' ' ' .' ■ ' '- 7 , ":■ ■ . ■ ■ ' " \ , ' • . ■ ■■■vHi^"- 

stories used were "The Dog and Its Shadow" (see below) and "The Old 



Farmer and His Stubbbrn Donkey" and "Borrowing a Horse'* (see texts 

A-1 and A- 2 in AppendixX, The two instructions used wer^e "Redistributing 

the Filler in a Sleeping Bag". (see below) and VMaking .a Concrete Planter" * 

(s^ee text A-3 in Appendix,) The three definitional explanations u^edf - ! 

were "The Immune System (see feelow) and "Nematodes" knd "Courtly Love 

(see texts A74 and A- 5 in Appendix.) In the sections, following, detailed 

claims are made about the text structure and text semantics of these types 

of . texts and about the parti-cular examples of these text-types used. 

Before presenting these detailed claims, an important difference 
between the semant^^&s of stories and the semantics of the other types 
o.f texts should lie pointed out. this difference has to do with the nature 
f the concepts that are stpred as a result of reading the texts. When 



one reads a story, one understands that the new information conveyed 
the story can be stored as new specif ic representations of old generic . 
concepts. However, when one reads one of the other types of text, which 
we will lump together under the title "expository text," then one 

dlnarlly canndt store the new information conveyed by the text as 
specific instances of old generic concepts. Very often, expository text 
is intended by the author to convey new generic information, rather than 
new' specific information. 

Let as briefly review the distinction between generic and 
specific concepts proposed in Munro & Rigney (1977) and Rumelhart & 
^ Or tony (in press). These are important constructs in schema theory , 
a procedural semantic?e model for cognitive processing. -In schema theory, 
a generic concept is a cognitive entity in long term memory that stotl^s 
information about types . These generic concepts or schema ta are storage 
units that have the special property of also having procedural character- 
istics* When a schema is activated, as a result of sensory input or 
ongoing— pTTTCessTng, then that schema can itself direct the flow of pro- 
cessing. Specific concepts have a different status in schema theory. 
They are stored information units that do not have this procedural 
aspect:. When generic concepts are highly activated (when processingj in 
context strongly "confirms** a schema), .then the concept is instantiated. 
What this means is that a copy of the schema is created in long-term memory. 
The copy doe^s not have all the attributes of the original schema. For 
one thing, the copy does not have the "procedural character of the o^^g^nal 
schema. For another, the copy is hot exact. A generic concept has many 
associated concepts that are only loosely specified; in effect, these 
are variables of the schema. The copy, on the other hand, has more 
strictly specified associated concepts or arguments; the copy of a schema 
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has filled parameters. « It is these copies of generic concepts that we 
refer to ;as specific concepts; 

Stories, in general, are not expected to introduce new types. 
Rather, they present new specific instances of old types., One will 
sometimes encounter a new vocabulary item or a new concept in a story, but 
readers do not expect the introduction^ of such new generic concepts 
to be the author's primary purpose in writing the story. Expository 
text, on the other hand, seems &) have the introduction of new generic 
concepts as its pro^btypical purpose. The text of the Immune System 
given below, for example does not presume that the reader is already 
well-acquainted with the concept of the immune system, and then proceed 
to teach the reader about some specific instances of the immune system. 
Rather, its purpose is to teach the reader what thVimmune system is. 
In effect, the author's intention is that the understanding of the text 
should result in the creation of a new schema — an Immune Systeir Schema — 
in thi^ mind of the reader. Stories, on the other hand, are likely 
only to introduce new instances (or specific copies) of existing schemata. 

Specific and generic concepts are given different kinds of 
semantic representations in schema- theory. Figure 3 represen^s^he 
specific concepts embodied in the following story 

The Margie Story 

Margie was holding tightly to the string of her beauti-. 
ful new balloon. Suddenly, a gust of wind caught it. The 
wind carried it into a tree. The balloon hit a branch and 
burst. Margie cried and cried. 

The Margie Story is a very simple example of a narrative text. (It is 

not an example of a Story according to the definitions presented below, 

however.) Two types of records are differentiated fn the representation - 
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of this text shown In Figure 3, The pairs of angfed brackets represent 
concepts of. specific individuals. The ovals represent concepts of specifie 
predications; these are specific copies or versions of the generic concepts 
whose names are used to label the ovals. 

- Consider now how generic concepts are represented in schema 



>r now how generii 



theory. The following v^ry brief text could be classified as a defini- 
tlonal explariation in our partial typology of texts, 

^ ' Gastric-Juice * ^ 

Gastric juice is the digestive fluid accreted by 
the glands in the mucous membrane of the stomach. It is 
; a thin watery fluid having an lac id reaction, ^nd it con- 

tains several enzymes , 

Figure 4 shows how generic concepts , such as those conveyed by this 
brief text are represented in schema theory. Figure 4 can be thought of 
.,as„ja_computer program or procedure written in a kind of semantic operat- 
ing language. It represents a simple schema for the concept of gastric- 
juice. Each line in the representation l^^Jcind of subprocedure tha t 
names the other schemata that are called on by the Gas trie -Juice Schema . 
These lines specify the scope relationships that hold among the schemata. 

The differences in the nature of the representations depicted 
in Figures 3 and 4 is intended to reflect th^ functional differences^ 
between, specific and generic concepts in schema theory . A representation 
like that in Figure 4 is meant to reflect the dynamic, procedural qualities 
of generic information^ Specific information, such as thdt shown in 
Figure 3 has a more static quality. An ac tivated generic representation 
can produce a specific representation, but the, reverse is not ordinarily 
the case . . ' 
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GASTRIC-JUICE-(x). V * 

is when ' 
.. DIGESTIVE -FLUID (x) 

SECRETE (GLANDS (IN (GLANDS, MUCOUS -MEMBRANCES (OF (MUCOUS -MEMBRANCES , STOMACH) )) ,x) 
TilN-FLUID, (x) . ' 



- HAVE (x, AGID-REACTION) " 
CONTAIN (x, ENZYMES) 



WATERY (x) 
FLUID (x) 




\ 



/ 





Figure 4. 



A Semantic Representation fdir "Gastric Juice, 
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I, TEXT ANALYSIS METHODS 



focussed for the past fe 
devoted to discovering an 
to testing experimentally 



the framework, of schema^theory has been 
^rs on simple stories. Much work has been 
Adequate representation of these stories and 



The predictions based on these representations. 

/ •• 

imari. 



these experiments have primarily consisted of asking subjects to siimmari2;e 
or recall some texts which ^he experimenter felt fell into the class of 
simple stories. 

Each of the researchers who have attempted to analyze simple 
storie§ has presented a ^different set of rules. The rules (in Rumelhart, 
1975, Thomdyke, 1977, and Handler § Johnson, 1977) have been written 
as rewrite rules, a constituent on the left side of ah arrow with its 
component constituents on the right. This formalism permits the concise 
expression of constituent relationships. The specific rule systems 
proposed differed both in what each rule contained and in what kinds of 
Structures (syntactic and semantic) were supposed to be represented. 
Some differences are merely lexical — ^one researcher calls a constituent 
one thing while another calls it something else. For example, Rumelfikrt' 
episode seems to mean approximately the same thing as Mandler § Johnson's 
event structure . However, some differences are more significant: 
different consti*aints are put on different "rule systems, different claims 
are made on behalf of thefee systems,, and different levels of form and 

a ' ■ 

content are represent e|d, <^ 
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Out discussion Wil} include critcisms that concern technical 
aspects of the use of rewrite rule's.^ The technicality of these criticisms 
does not detract froqi^ their importance . Internal consistency is, of course, 
essential. In addition, it couid clarlfy^areas of agreement and dis- ' 

:/ ■ 'I . ' 

agreement i^^^^ use the same rewrite rule con- 

• • . '^ ^ ■ _ ______ . 

yentions. When we undertdolr the present research, we intended to apply 

the techniques used by earlier researchers Cthese techniques we initially 
perceived as essentially very similar to each other) to other types of 
text than simple stories. Only in the course of attempting to use these ' 
techniques in- our own work did we discover that there were real differences 
in. earlier treatments. ... 

^ Where the generalization which a set of rules attempts to capture 
is incorrect, the supporting data must be re-examined. Where the general- . 
ization is. correct, then the rules must be rewritten to reflect accurately 
the .generalization. Jntemal consistency is the most important constraint 
on the use of these techniques and is no small achievement. Beyond these 
technical requirements lie greater theoretical and methodological issues. 
What is his system ihtended to represent? What are the advantages and 
disadvantages not of some particular rule, but of the entire rule system? 
What kinds of standards should rule systems attempt to meet? What kinds 
of claims or assumptions does any such system commit its proponents to? 
^i^al^y* how can the analysis of particular texts be related tg the rule 
system chosen? 

The system Ru]%lhart (1975) proposed forms the basis of both the 
Thorndyke and Mandler S Johnson systems. This system consists of two 
parallel sets of rules: grammar rules which were to "generate the con- 
stituent structure of stories," anXsemantic interpretation rules which 

: .. ■■ • ' -17- , ■ ' ' ■ " 
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were to "determine th^ semantic representation of the story," -The 

semafitic interpretation rule^^'Tpebif y the relationships between the . 

components of the graninar rules, e.g.: 

Rule 1 Story — ^ Set^g + Episode (A grammar rule) I 

Rule 1' ALLOW (Setting, Episode) . (A semantic interpretation rule) 

The' examplars of a syntactic pategory are" specified in terms of the. 

nature of the acts which can fill the role of that component, what kind - 



of agency ins tiga tea- the act, the purpose o1?^TKe^cC7^etrc:-—^h4^^^ 
specif lea tioi> may result in more categories than are actually necessary. 
It does enable Rumelhart to represent more detailed kinds of semantic 
relationships than are probably needed to represent a story. The kind 
of detail as to what kind of causality exists between two components se^ems 
less a part of a story thar^a general knowledge of what kinds of rela- 
tionships can hold between different kinds of entities in the world; 
see Flllenbaum (1978) and Muhro (1978), 

The Rumelhart grammar contains constituents which are apparently 



obligatory, but which are^arely overt in" actual^^^s^^ 
\ he has the specific category, intetrnay response ^ "The mental response of 
an animate being to an external event." In both the stories he analyzes 
in the paper, the 9pntent of that category must be filled^ln by inference 
from the overt reaction it 'motivates . ' Thus, at no level in this ^ 
grammar is there any distinction between what stories must contain and ^ 
what is merely inferable from them. Moreover, there may be no principled 
way to decide whether these inferences are based on one's knowledge of* 
the structure of stories or on one's knowledge of possible relationships 
between events or entities. The latter kind of knowledge should be dis- 
tinguished from that based on the structure of stories^ in which certain 



18- 



EKLC 



klads of relationships are highly expectable. 



Thorndyker (1977) presents a grammar '!for simple, prototypical 



narrative structure. (this grammar is) similar to ^the ofte suggested by 
lAumelhart, having ^been simplified by the deletion of a few structural 
'elements." ' Thorndyke does not specify exactly what structural elements 
, he'is referring to,, nor even whether he is, referring to conventions or 
/^formalisms or categories. He did reject Rumelhar\'s "I" Which Rumelhart 
used to "separate rautually exclusive alternatives. V Thorndyke appears • 



to have replaced this with curly T?S^fe¥tF,'^'ougirK^^^^ 

the use of this formalism. He also i«troduces the uke of parentheses to 
indicate that some element is optional. (In Rumelhary 's system, summary 
rules can accomplish the deletion of optional elements.) However 

this ."simplification" leaves Thorndyke with more rathei: than fewer 

■ ■ ' , ■ * ■ ■ ■ \ 

formal devices .V Thorndyke reduced the^juimber of ^categories; in his 

system, everything finally rewrites t«|^ or ivent. Handler & 

Johnson (1977) also employ this device, but its usefulneps is not made 

clear in either report. In fact, this kirfd of economy of terminal symbol^ 

is very misleading. One of ThoHdyke^s^ 

his abbreviation for three rules) is the following: , \ ■ . . 

10. CHARACTERS ) 

COCATION [ — STATE 
TIME ) 

This rule, interpreted literally , says that any STATE may fill the 
role of any of these three constituents (so long, we suppose, as the 
State appears af the approj^riate sequential Idc ation in the structure 
of the story). This is p^lainly incorrect, since some STATE propositions 
are plainly only about location and cannot be interpreted as setting 
forth characters or time, no matter where the proposition appears. 
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Naturally, it is also true that^some dtative proposition can only be 
about characters or, about time* ; Here is another example of this type 
of rule: 



SUBGOAL V . ' 
eOAL / ^ DESIRED STATE 



What is the point of having ^ggte^i^ructi^al elements that rewrite identi- 
cially? If x-=»y and ^-►y, why have both x and z? For , that matter if x 
can only rewrite as one possible element, y, then why have both x and y? 
All that is gained is an extr^ layer of structure. If x and z are' to re- 
--'pM*«ftt.JiJEJE^^eji IBntent, representing th^^T£Terai~ce~ high-nip - 

in the tree seems inagpropriate. If x and y are claimed to be in some 
way structurally different such a rule might be maintained , but Thorndyke 
suggests no such justification. ' * 

Another kind of formal infelicity can be found in Thorndyke 's 

ruler 

2. SETTING —CHARACTe)iS + LOCATION + TIME, 
Where "iridicates the combination of elements in Sequential order." 

Since there is an available device, ( ^) , for marking the optionality 
-ot-.acine_jelemen,t^^^^ only assume that each of the elements in this 

rule is meant to be obligatory. However^ in his representations of the 
individual stories used in his experiments this rule is not obeyed. For 
"Circle Island" the setting consists merely o,f a location; while for 
"The Old Farmer and His Stubborn Donkey" it consists only of characteci^ 
jrhorndyke's applications of his grammar to particular texts fail to meet 
his own description of what a SETTING consists of. 

It may be that Thorndyke wanted to represent the SETTING as 
.consisting of any of these cons tituents or combine tions of them. (Thig 



^ is a moje reasonable analysis of the structl^e of settings.) Thorndyke's 

rule falls to capture this- Yet this analysis can be represented without ; 

rintrodiicing any ne^w formalisms. A simple Way to" represent this situation 

is like this: _^ 

* • ' SETTING BACKGROUND* ■ 

> . YCHARACTERS 
BACKGROUND-^ < LOCATION 

..y . ■ ^ • (time 

• f ' 

These rules,, while introducing a new element (and tct that extent com- 
plicating the system) , provide a more adequate representation. The 

™CHARAeTERr U)CATION^^^ fgrm a larger constituent 

Besides making any sipgte constituent o^ /combination of them available, 
'it ^'S^oes not 'insist that any particular linear ordering is mandatory, 
which is well since there is no evidence that CHARACTERS must precede 
LOCATION and LOCATION must precede 'TIME. - . 

Handler 6e Johnson (1977) provide another "grammar of simple 
stories," different from, the two previously^'discussed . They very ex- * 
plicitly state the nature of the narrative which they expect to represent, 
"A simple story is not defined by J.ts length, number /of , events , or number 

itt^of ef)is.odes, but by the fact that it has a single protagonist i\i each 
episode. The events in one episode may lead. to another in which a, dif - 
ferent character becomes the protagonis t, but within a given .episode only 
one protagonist is allowed," 
. . Handler & Johnson attempt to represent in their rewrite rules 

things which Rumelhart used both grammar and semantic interpretation rules 
for, e,g., within their rewrite rules they attempt to, capture the semantic 
relationships that hold between consitutuents . Thus , the rules express 
both the constituents and the relationships that hold among "them at the 
same level of analysis. 



Handier & Johnson CotlstrainedSthfeir grammar, in such a way that 



^'te1rmlnaX nodes or conc^jate nations of terminal nodes do nM/ appea?: at the 
same level as any more abstract "llbde. They cannot have rewri tie rules of 



the sort that would state: 



DEVELOPMENT 



SIMPUI^REACTION CAUSE EVENT 



J "i 'Si- 

;in||tead , they must- accomplish t^if using two ruljps: 

1 

— ^ EVENT 



DEVELOPMENT 
ACTION 



SIMPLE-REACTION CAUSE ACTION 



This kind of constraint makes for an uneconomical grpmmdr. The problem 

. . ■ ■ • • ■• ■ ■ . ' ■'^^ ■ . • . - * •. , 

grows out of Mandler 6i%ohnson's requirement that every node ■•must terminate 
in EVENT *or STATE, which are ^uncharacterized. More specif ic relationships' 



must there fofeT^'^^ejcpress^^ti^^ 

causes the grammar .to, haye at least three ^more rul^s than appearlfetrictly 
necessary for purposes of merely' representing the structure of the stories^^ 

,New and corifiising ngfeati^onal conventions were adopted by Matviler 

. ' ' ', " , ■ . ■ . ' ■. " , ' ■ ■■ . . ■■ \' •. " ' . . • . 

& Johnson, The symbol. * is widely used to c^enote that a category so i 

. * . '~- ■ ■ . ' . ■ .' 

marked may be optionally rewritten as any number of instances of the 
cat^^^y, all concatenated^ In the Mandler & Johttson work a new symbol, 
superscript n, is used to convey this functiSn.v The symbol * is then' ^" 
used to indicate that some terminal node is conjoined with othe'r terminal 
'Te ve 1*^ node , ^th tf& , ~E WNT^ Gan-contaia,.SXME£L!.. C onf us i on 



nodes to a 

could have dteen avoided if the grymbol * had; not been given a new function. 
Instead, the convention in general use could have been maintained and 



The three rules are; 



^^Action — * Event 
Gbal — ► Internal State 
Emphasis — ^ State 
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spme new conVenti6i> sho^^ to represent the non-'^basic" 

natv^^ve^ d'f^^^t^ represented by them as EVENT*. (Since the "basic.'/ . 

node'V is their own conij|j|^ct, its symbolic representation^is entirely 
within their control.) In general, this system attempts to carry too 
much semantic"* information at the same level, rf)bScuring structural 

generality^. - v 

.' < , '• .>•• ' 

Standards for Modeling Text Structure . 

The technical differences and inconsistencies in the use of 
symbols ^escribed above makes clear,, we believe, the need, for sonre eet 
of guidelines for the construction of grammars of text' structure. In / 
the~pr6cess .of_tr^.i||^^ implications of the 

formalizations used by earlier researchers^^hd of constructing and re- 
vising our own text structures, * a number of heuristics evolved. These 
fall into two .9lasses:' rules for using the rewrite formalisms and 
rules fair actually choosing particular rules and the structures they r 
\cimld gerierate.' ^ ^ . 

Rewrite-rule Rules . Rewrite rules are composed of the following 

elements: \f,,:, ^J-^i. , ■ ■] ' ^- , ^: 

' ■ ■ " ■ ■ ■ ^ ' - ■■ 

Constituent names: These are arbitrary names of constituents in 

the text structure representations of particular texts^: 

2:^-'X'--'"th& rewrite arrow signifies Ithat the element to the 

left of the arrow may be composed of (or realized as) the 

constituents to the right of the arrow. Only one constituent 

' ' n^ame may appear to the. left 'of 'the arrow. Rewrite rules of' 

» the form A ^ — ► B are not permitted, (That is, there must bd 

either a concatenation of constituents or a choice; of con-. 

stituents (or both) to the ri^ht of the arrow. This prevents 



^ 



the generation of tree structures with Idng, thtn.-func- 
.tionless branches.) 

this 'symbol indicates that the constituents whose sym- ' 
bols are to either side (A an<l B in the string "A + B") 
*are contiguous, and that the Constituent named on the left 
Vside of the + oirdin^ preceed the constituent 

named on the right %ide of the + in the text. 
: Whdn a constituent name is folloyed by**, the cQnatit;uent 
cafl 3>ptipnally be iterated at that point in the sttuc^ure. 
A rule written A— is ^)i?hort^nd fprin-,df ^thie following 
rule: ' ' ;. '.*V ' '■■t. - ' ' ^ 



B 

^B^,+:,,B 



B + B +: . .+ B 




() : Parentheses are us^d to enclose optional cbnstitt|(^nt's .^^H 
Thu's.,jjA — ^ (B) + C means that element A may be realized 
by either constituent C alone or by B + C. 
I I : . Cufiy brackets Indicate that' the elemertts encloiec^^ 
are mutually exclusive alternatives, so a line A-^<f.v^ ^ 
that A — ► B or A — + D. Qonstituents tha't appear only 
on. the right j^ide of the airrow in^ set of rewrite rules 
are' termln^^^ 

■y. , other constituents). These constituents are* defined for 

' ^ each text type as part of its'^rule system. Non- terminal 

V. V elements are not defined; they consist of combinations of ^ 

constituents. 

^ Our aim in providing a syntax for each of the text-types we «haye studied 



ia to characterize what is commonly present in these texts, i.e., to 
present the form into which the Specific content of these texts is fitted. 
It is necessary to represent all the elements which must be present in 
some text' to make it a realization of its category. What does a reader/ 
hearer expect to be present in a story? 

A text structure should not attempt to represent all the possible 
inferences which the reader/hearer may make based on the text, nor should 
it aim at making every fine semantic distinction that might be made by 
someone armed with a finely-tuned logical system. Instead it should.be 
designed to represent a broad range of relationships and content through 
a general outline of the pattern into which the content fits. 

Heuristics for Modeling Text Structures . In writing rules we 
had several operating principles: 

1. For the broad outline, we relied on our shared intuitions. 
Agreement with prior published analyses was taken as important support 
for such intuitions. 

2. We assumed that the basic order of t^e constituents of 

a text- type was the order present fn the texts where the texts were in 
agreement r 

. 3. Where the texts disagreed, the difference was due to 
linguistic factors. The order in which the constituents where embodied 
in independent sentences was held to be basic. For example, in stories, 
the PURPOSE (MOTIVE) might be expressed in an independent sentence or in 
a subordinate purpose clause; in the first case (independent sentence), 
the PURPOSE would generally precede the- first ACT of the ATTEMPT, while 
in the second case (subordinate purpose clause), the PURPOSE would generally 
follow the ACT (in keeping with the general tendency of subordinate purpose 
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plauses to follow the main clause in unmarked situations)* We therefore, 
analyzed the structure of plots as having PURPOSES preceding ATTEMPTS. 

4. We limited constituents to those which are separable in form 
and present in the texts. 

5* We limited new constituents to those which could not fit f^-^ 
into categories already present in the analysis. We constructed new 
constituents only for those structures which could not be meaningfully ' 
represented in a level of structure or category already present in the 
syntax. A new structure was required to have some special function 
or dominance re lation° which has formal consequences. 

6. Every semantic distinction does not necessarily entail 

a distinction in form. Only where a semantic distinction does result 
in a distinction in form is it of interest at this level of analysis. 
The content and its internal cooccurrence restrictions can be expressed 
elsewhere. ^ ; 

7. The rules should be as simple as they can be and yet 
produce all the possible structures of the appropriate text-type (every 
specification renders the ana^Lysis of a text^type less general). 

8. The rules should be specific enough to represent one 
text- type uniquely. 

9. The system should be consistent and avoid redundancy. 
10. The rules should produce the proposed trees. 

A representation system constructed atcording to these heuristics 
will be biased in fa or of generality; any new layer of complexity must 
be Justified. If such a system errs, it is in the direction of simplicity. 
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Some Problems with Previous Methods of Scoring Text Recalls and Text 
Summaries 

- ' . • ■ * ' 

Handler § Johnson (1977) and Rumelhart (1975) score recalls for 
tejQtiS by splitting each text up into it^ component statements and then 
ddfei^ling which statements are reflected in a subject's recalls. Neither 
paper describes the process by which .the texts were divided up into . 
statements for scoring purposes. This has the unfortunate effect^of. 
implying that the process is intuitively obvious or well-knovm.- That 
this implication is false can be deduced from the fact that in the two 
works just cited the same text is analyzed differently. In Rumelfiart^s 
treatment, for example, the story "The Dog and His Shadow" (see page 30) 
has 13 component statements, while in Mandler 5 Johnson's treatement tjie 
same text has 11 component statements. 

Thomdyke (1977) made a real contribution by proposing an explicit 
system for dividing a text up into its component propositions. His system 
is apparently not the same as the unexplained systems used by Rumelhart 
and by Mandler 5 Johnson, Thorndyke analyzes "The Farmer and His Stubborn 
Donkey" (see text A-1 in. Appendix) as having 35 propositions, while 
Rumelhart says it has 13 statements. Thordndyke's method centers on his 
definition of a propositon as "a clause or sentence containing an action 
or stative verb." Propositions are, therefore, restricted to surface 
clauses as defined by the overt presence of a verb. Apparently all more 
abstract levels of syntactic or semantic representation are not eligible a 
determiners of propositionhood in this system. For example, he explicitly 
states that "relationships between modifiers and their modified terms 
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are not considered as sepfarate clauses unless they appear as relative 
clauses." This rule seems fairly useful, in that it is not difficult to 
apply. However, Thomdyke does not always adhere to this rule in the 
analyses he proposes. For example, consider the following division: 
(1) Circle Island is located in the middle of the Atlantic 
Ocean, (2) north of Ronald Island. 
.Here the verbless phrase "north of Ronald Island" is treated as a 

■ . f 

separate proposition, despite the fact that in this system the presence 
of the verb is the crucial test ^f propositionhood. 

Not onl^ is the rule for dividing the texfe^4nto propositions 

■ \ 

violated, as the example above shows; there is also evidence that no 
consistent method is applied. The analysis of "The Old Farmer and His 
Stubborn Donkey" contains a glaring inconsistency. Compare: 

(16) But the cat replied, "I would gladly scratch the dog, 

(17) if only you would get me some milk." 

with 

(21) But the cow replied, 

(22) "I would gladly give you some milk 

(23) if only you would get me some hay." 

These two examples are completely parallel in structure, but the first 
is analyzed as consisting of two propositions, while the second is 
supposed to have three. 



Standards for Scoring Text Recalls and Summaries 

The problems discussed above are two types: methods for 
dividing a text into components for scoring are not. always made explicit,, 
and when they are made explicit, they are not always adhered tfy. If an ^ 
author's work is to be useful to other researchers, he or she must 
prov,ide them. with a description of 'how they too can carry out the research 
This means that the scoring methods must be made explicit and they must 
be consistently followed,' In keeping with this conclusion, we present 
here the , standards that we used for dividing our texts into component 
propositions for the purposes of scoring summaries and recalls, 
A proposition, for purposes of scoring, is defined as:- 

1, any clause/phrase containing a verb; 

2, any gerund with at least^ one argument; 

3, any postnominal modifier, including: 

a. relative clauses, 

b. prepositional phrases (except of -phrases) , 

c. participial phrases, 

d. appositives, 

e. parentheses; 

4, any reduced adverbial clause (subordinating conjunction + 
adjective) ; • * 

5, any element joined to another element by conjunction 
(except for conjunctions of measurements); 

6, only those prenominal modifiers which modify complements 
of a couplar verb or are members of a conjunction; 

7, any adverb of manner or means. 

These rules will produce more propositions than are strictly 
needed for separating the constituents. However, they provide a clear-cut 
surf ace-analyzable system which can be applied to a very shallow level in 
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a mechanical way. It enables. anyone to replicate, our divisions . 

We are far from satisfied that this is the most insightful way 
to divide the texts--in fact, we feel that any syntatic criteria will 
fall^short of the mark. Using syntactic criteria fails to note redundancy 
across clauses and suggests that clausehood determines the weight of the 
cQntent--it gives basically empty or weak clauses the same status as 
meaningful ones and implies that meaningful propositionhood is the same 
across text-tyjpes, which may, in fact, be untrue. 

Here are the three short texts used In our experiments, divided 



up according to the above' rules. 

Text 1 Story 

The Dog and His Shadow 



1. 


It happened' 


2. 


that a dog had got a piece of meat 


3. 


and was carrying it home 


4.' 


in his mouth 


5. 


to eatt 


6. 


Now, on his way home, he had to cross a plank 


7. 


lying acrMS a running brook. 


8. 


As he crossed. 


9. 


he . looked down 


10. 


and saw his own shadow 


11. 


reflected in the water benea'th. 


12. 


Thinking ' 


13. 


it was another dog , 


14. 


with another piece of meat. 


15. 


he made up his mind 


16. 


to have that also. 


17. 


So he made a' snap at the shadow. 


18. 


but as he opened his mouth. 


19. 


the piece of meat fell out. 


20. 


dropped in the water 


21. 


and was never seen more. 
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Text 2 Instructions 
Redistributing the Filler in a Sleeping Bag 



1 

J> • 


une uxrExcuxuy. • • \£» ^ j f*-¥ j • • • xs 




9 

«• • 


wxun sieepxng oags 




q' 
3 • 


xn wiixc n u own 




A ' 


anu l.caLllcL 1.XX.X6L9 clL6< UocU clo XIio U Xcl I. XUIt 




. J • 


Ullcl L- ULlXo XLI9 U Xa I. XUII llclo a UcLiUcItCy 




u • 






7 


Yon r»An T"*>fl 1 s t*T" 1 Hii f^A t*h<^ "f i 1 Iat"^ 






xne pLOCcoo xo very oxmpxc* 




9^ 


Vi^PCLI die u 1. UX(» XC 




1 n 


XX poosxDxe • 




1 1 


Xiay xu on a nax u oul xdce ^ 




1 9 


oUCll clo Ullc gLUUIlU ^ 




^ • 


r» Y" ^ 1 n r» TV ^ 
U L X X U U L9iy 






wxun une xiioxue upwdxas • ^ 




1 s 






16. 


about a yard long. 




17. 


Then start beating the bag 




18. 


lightly 




19. 


from the foot up toward the top. 




20. 


You will be able to feel 




21. 


when a reasonably uniform thickness has been 


restored . 


22. 


If necessary 




23. 


turn the bag oyer 




24. 


and go through the same process on the other 


side. 



Text 3 Definition 



The 


Immune System 




1. 


The immune system is comparable ... (-2) ... to the 


nervous system. 


2. 


In the complexity of its functions 




3. 


both systems are^ diffuse 




4. 


organs 




5. 


that are dispersed through most of the tissues 


of the body. 


6. 


In man the imune system weighs about two pounds 




7. 


It consists of about a trillion cells 




8. 


called lymphocytes ^ ■ 




9. 


and about 100 million trillion molecules 




10. 


called antibodies 




11. 


that are produced 




12. 


and secreted by the lymphocytes. - 




13. 


The special capability of the imnune system, is 


pattern recogniti 


14. 


and its assignment is 




15. 


to patrol the body 




16. 


and guard its identity. 
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The following three sections of this paper present pur anilpses 

of the ttext structure of each of the three types of text studied. In 

■. ■ ■ ' . ■ ' 

addition, the relationships between the text structure of a text type and 

• r- J • ■ ' ■ 

its typical text semantics are described. Finally, our analysis of the 
text s true ture and the semantics of each of the above short texts is 
presented as an example of its type, . 

»' 

Story Structure 

Rules: y 

(1) STORY SETTING + PLOT 



(2) PLOT — - PURPOSE + ATTEMPT* + OUTCOME 

(3) PURPOSE — I MOTIVE I 

I PLOT . I 



ACT* + RESULT 



(4) ATTEMPT — - 

, PLOT 

(5) RESULT — -(ATTEMPT) + OUTCOME 
Terminal nodes: 

SETTING: Location of story in time and/or apace and/or introduction 

of characters . 

MOTIVE: Desire. or intent which motivates ATTEMPT(s). 

' ACT: Action committed by some character which alone or in 

'{^^ combination with other acts produces a consequence or f 

elicits a reaction. ^ 

OUTCOME: Action(s) and/or states which are the results, of or 

a reaction to ACT(s) or ATTEMPT(s). 



' This structure is brief and simple; it consists of. five re- 
write rules and ten cons tituents --of which four are terminal elements. 
Nevertheless, it can be used to represent structures of infinite length, 
and complexity. These rules can be used to produce specific trees to 

* ■ > 
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represent the structure of individual texts. The simplest tree these 
rules wfll produce is seen in Figure 5A. This tree is produced by 
realizing each constituent as a terminal node where that is possible; 
far more complex trees can be produced by using the recursive elements 
of the Jb true ture as seen in Figure'5B, A story structure generate;^ by 
the ajooye rules can be due to the application of recursive or iterative 
rules, or the structure can be quite simple. - 

Figures 6, (in text), 24 and 28 (in Appendix) present trees that 
represent the ' text* structures of the three stories used as stimuli for our 
experiments. In the trees, the numbers represent the propositions. ,No 

tempt has been made to represent the dominance relationships among pro- 
positions which are dominated b^ the same terminal node. For example, on*e 
cannot discover merely by looking at these trees what the relationship is 
between two propositions subsumed under the same terminal node--they may 
be independent or one may be dependent on the other either semantically or 
syntactically. Our concern is with representing the relationships between 
and among* constituents of^ texts, not constituents of sentences or even 
necessarily all the relationships that can hold between jpentenccs. 

A STORY consists of a SETTING and a PLOT. ^ The SETTING serves 
to establish the background on which the PLOT operates. The PLOT cop- 
sis'^s of a PURPOSE and an ATTEMPT or series of ATTEMPTS to attain that 
PURPOSE (to carry, out the st^ed or implied intent) ending in some final 
OlrtCOME. The PURPOSE ma y^ consist of a plot which has its own PURPOSE, 
with the motive for the ATTEMPTS being established by the OUTCOME of 
that PLOT. ATTEMPTS may consist of ACTS and their RESULTS or of PLOTS 
(when sorne new subpurpoSe is being established) . RESULTS consist of 
OUTCOMES (caused by ACTS) or of ATTQJPTS and OUTCOMES, 



STORY 



SETTING 



PLOT 



PURPOSE 

I 

MOTIVE 



ATTEMPT 
ACT RESULT 

I 

OUTCOME 
J 



OUTCOME 



Figure 5A, 
The Structure Of A Simple Story, 



* STORY 



SETTING 




PURPOSE : ATTEMPT OUTCOME 



ATTEMPT OUTCOME 

• I 

PLOT 



MOTIVE ACT RESULT 

- I 

OUTCOME PURPOSE ^ . ATTEMPT OUTCOME 

I 

MOTIVE 



a^t^'re^ult 

I 

outcome 



Figure 5B 



The Structure Of A More Complex 
Story,^ 



5 ^ 
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;Tp see how these rules work, consider the text» presented on page 30 
for the story: "The. Dog and His Shadow/^ In Figure 6 we can see the ' 
structural representation of this story: 

i ■ • - 

^ (1) TheSETTING ("It happened that a dog had got a piece of 
meat") introduces the characters , the dog and his meat. 
(2) The MOTIVE (of the PLOT which forms the PURPOSE) ("and • 
\^ was taking it. home in his mouth to eat,") states tRe . 
dog's intentions which cause him to commit i\ 
• (3> an ACT ("Now on his way home he had to cross a plank . 
lying across a running brook. As he 'crossed,") 
This ACT enabled 

(4) another ACJt (Vhe looked down and saw his own shadow 

. ■ . ■ • " ■ ' 1 ^ . ^ ■ » 

•reflected in the water benea'th,") which caused 

(5) the OUTCCME ("Thinking it was another dog with another 
piece of meat,") whldrh in turn causes the final 

' , • '. (6) OOTCOME of this; PLOr ("he made up his mind to have that 
also,") This OUTCOME serves as the' motive for the 
new ATTEMPT which begins with 

(7) an ACT ("So he made a snap at the shadow, but as he opened 
his mouth") which had as its RESULT 

(8) the OUTCOME ("the ^iece of meat fell out, dropped in the 
water,") which causes- the final resolution of the PLOT, . 

(9) the OUTCOME ("and was never seen more.")\ 

^ - For each text, w^ have^provided a semantic representation as 

well as a structural representation. These analyses are presented for 
each text which served as stimuli in our experiments. The semantic 



X "The Dog And His Shadow" 



STORY 



PURPOSE ATTEMPT OUTCOME 



MOTIVE 



3-5 




15-16 



^"^^ACT ^^^ACT RESULT 



I I 

6-8 9-11 



(5) 



OUTCOME 



12-14 ■ 



OUTCOME 



L9-20- 



OUTCOME 




Figure 6 . 

The text structure of "The Dog a^d His Shadow" ' 

The numbers in parentheses beside the terminal nodes 
refer to the numbers used in the discussion of this 
tree. 



r^presentatiptl ^jor "The Dog and His Shadow ^.s shewn in Figure 7, The 

8 truqtural. and semantic -represei^ations "The Farmer and His Stubborn 

.Donkey" are tn Figures 24 and 25 (in Appendix) , respectively ; those f or . : 

?'Borrowj^^a^^ Horse" 'are in Figure 28 and 29 (In Appendix). 

In comparing 'the 'Structure of stories and their 'semantics c^f tiitn 

consistent and. probably dfefining^^rgj^ can be observed. In order 

ti (discuss these relationships, we must define some t'eri^s which Will 

enable us to talk-about given parts of tree^: ' ^^^^ ._s , ^ , 

. ^- ■ ^ ■ • • • / ^'-^ ■ • . 

■ " • • . . • - . , . • ' ■ • i 

1. doniltiatie:^' node A dominates node B,. if A is higher in the tree 



and in a direct line with B, so in a tree 



A dominates B,C,D, but not Y or Z , | ; B C 

Z 1 



■ . • . ' . ^' ■ " ' ' " 

2. immediately'. /' \ V." ' ' ' " 
dominate : node A immediately "dominates node B if ^ 

A domiiVaites B without'any other node intervening , ' ^ 

. ' . so if /^\ > ^ immediately dominates B and C. * 

3, sister: Node A' arVd node B .are sister^, if' t-hey aire immediately 

/ dominated by the same node. . So if ^ ^ 

-. - \ ^ > ; • 'A ' -B ■ , - 

: sisters . ' ^ 

. . • . ^ _ . . • ,^ ^ . - 

Aside from the particular even<;s which occur within a particular"* 

' ... *' ■. .- ' ■. ' . . ; • ■ ^ ■ . 

stor.y, a great many of the semantic relationships among and between thos^ 

events are predictable on the basis- of their text-type (story). 

Here are the relationships that must hold among the cons tituents of 

story: 1- The MOTIVE causes the first: ACTs which are immediately domijia ted 

by the ATTEMPTS whi<|h are sisters of .,t,he PURPOSE which immediately djij^nates 

that MOTIVE. (See Figure 8A) , . , ; . 4 ' ^ 



2. : The JWTIVE causes the leftmost MOTIVES of those ATTEMPTS that are 
realized as PLOTs and that are sisters of the PURPOSE which immediately . 
dominates the MOTIVE (See Figure 8B) . 

3. An ACT causes or enables the OUTCpME immediately dominated by its 
sister RESULT. (See Figure 8C) . 

4. If a RESULT also dominates an ATTEMPT, the ACT which is sister to 
the RESULT causes or enables any ACTs dominated by the ATTEMPT and also 
causes or enables the OUTCOME. (See Figure 8D) . 

5. If a PURPOSE is realized by a PLOT, its OUTCOME bears the same rela- 
tionships that a MOTIVE would bear. (See semantic rules 1 and 2). 

6. -In any sequence of pUTCOMEs, the left OUTCOME causes or enables the 
OUTCOME to its immediate right. (See Figure BE). 

Other relationships may hold among constituents, but these are 
not obligatory. For example, there may be an enabling relationship between 
ACTS immediately dominated by the same ATTEMPT, but this relationship 
does not have to hold. 



PURPOSE 



MOTIVE. 



PLOT 




ATTEMPT 



ACTj^ RESULT 



ACT2 ACT3 RESULT 



MOTIVE3 causes ACTj^ and ACT2. 
Figure 8A. 

The causal relationship between MOTIVES and certain ACTs; 



PURPOSE 



MOTIVE. 



PLOT 



ATTEMPT . . . 




PURPOiSE ATTEMPT OUTCOME PURPOSE ATTEMPT OUTCOME 

I I 

MOTIVE, PLOT 




PURPOSE ATTEMPT OUTCOME 

I 

MOTIVEc 



MOTIVE causes MOTIVE, and MOTIVE^, 
a D c 



Figure 8B. 



The causal relationships between certain MOTIVES; 
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Figures 8A and 8B. 
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ATTEMPT 




(ATTEMPT) 



ACT, causes or enables OUTCOME, 



Figure 8C. • 

The causal or enabling relationship between some 
ACTS and OUTCOMES, 



OUTCOME 



ATTEMPT 



ACTi 



RESULT 



ATTEMPT 



ACT^ 



RESULT 



0UTC(»1E 



ACT^, causes or enables ACT2 and OUTCOME, ^ 
Figure 8D. 

The Causal or Enabling Relationship Among Certain Other ACTs 

/' , . " 

PLOT . 



PURPOSE ATTEMPT 

act'^'^^'^'^^^sult 
atteJ^t'^'^01^^ 
ac/^^^^^^^^^^'resu 

OuJcOME 



OUTCC^E . 



OUTCCMEj^ causes or enables OUTCOME2 which causes or enables OUTCOME3, 

Figure 8E. 

- Causal or Enabling Relationships Among Certain OUTCOMES , 
Figures 8C , 8D , and BE, 
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Instruction Structure 



Rules,:./ 



(1) INSTRUCTIONS — ^ GOAL + DIRECTIONS + ( 

(2) GOAL — ^ PRODUCT + (MOTIVE) ' 

p) DIRECTIONS (PREPARATION) + MAIN- SEQUENCE 

(4) PREPARSTION — ||[(MATERIAL) + STEP* 

(5) MAIN-SEQUENCE — ^ STEP* 

(6) STEP— ^ / STEP* 



GOAL 
MOTIVE 



STEP + 



CONDITION 



CHECK 
RESULT 
PURPOSE 
REPEAT 



'As 
Termina^oj^C'S : 



s 



MOTIVE:} « encouragement to follow DIRECTIONS; statements about 
X / simplicity , interest , cheapness , etc. , Of process and/or 

/ product. 



PRODUCT: 



description of intended outcome. 



.|i[A'^^LIAL: statement of major equipment/constituents of process. 

CHECK: instruction to examine result of some act/process and compare 

it to some stated or implied goal or standard. 

RESULT: predicted side effect of committing some act(s). 

REPEAT: instruction to return to STEP immediately dominated by 

, . STEP which immediately dominates REPEATJ and repeat process 
from there. (This may include some prerequisite STEP(s).) 

CONDITION: any act, state or process which mus t be accomplished or 

obtained in order to complete some portion of a prescription. 

PURPOSE: main and predicted outcome of committing some act(s). 



INSTRUCTIONS are made up of a GOAL and the DIRECTIONS for 
attaining that GOAL. The GOAL itself consists of a description of the 
output of following the DIRECTIONS, the PRODUCT, and optionally some 
encouragement to attempt the process, the MOTIVE. After the DIRECTIONS, 
the prescription may optionally restate the GOAL or give some MOTIVE. 
The DIRECTIONS may include a PREPARA^ON and always includes a MAIN- 
SEQUENJE^pf instrucd^ions which s^'tves to describe the central act(s) 
of 'the prescription. The PREPARATION consists of an optional MATERIAL 
constituent and^ome^STEP (or STEPs). MATERIAL describes the major 
ingredients or equipment of the process. The STEPs express the pre- 
paratory acts. which must be accomplished to enable one to carry out 
the MAIN-SEQUENCE. The MAIN-SEQUENCE also consists of a sequence of 
STEPS. These STEPs consist of the statement of aj^ act which must ??e 
performed, a state which must obtain or a process which must be under- 
gone --a CONDITION which must be met (in other words). A STEP may 
consist of a STEP and some special kind of instruction (which must be 
associated with a STEP, like CHECK or REPEAT, or a STEP and some ex- 
pianatory or descriptive material like PURPOSE or RESULT)/ 

' The structural and semantic representations of tP\e INSTRUCTIONS 
which served as experimental stimuli ("Redistributing the Fir] 
Sleeping Bag" and. "Making a Concrete Planter") are provided in Figures 9 
and. 10 (in text), 31 and 32 (in Appendix). Again we can see .tfet there 
is a relationships between the structures and the semantics which can be 
expressed in rules: 

1. The PREPARATION enables the first STEP of the MAIN-SEQUENCE 

2. STEPs enable their sister CHECKS and cause' their sister 
REPEATS. 

3. STEPs cause their sister RESULTS. 



Redistributing the filler In a Sleeping Bag* 



^ INSTRUCTIONS 



GOAL 

(1) PR0DUCt'T2)\^OT 

I I 

1-6 7-8 




DIRECTIONS 
PREPARATION 



LEPARATIi 

A 

STEP STEP 
(5) I 



STEP 




MAIN 
SEQUENCE 

STEP , 



CONDITION , STEP REPEAT 



15-16 



STEP 




22-24 



■I 



STEP CffijCK (7) 
'20-21 



(3) CONDITION CONDITION (^) 

I I (6) CONDITION 

9-10 . 11-14 I 

17-19 



Figure 9. 



The text structure for "Redistributing 
the Filler In a Sleeping Bag." 
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SLEEPING-BAG (x) ' ; f ^ 

• . ■• l8 when' ' ' • • 
INSUIATIOil (of X, AND (DOWN-FILLER, FEATHER-FILLER)) 

TROUBLE (with x, TEIJD UnSULATION <x) , SLIP (INSULATION (x)), to BOTTOM (x))) 
WSSIBLT (REDISTRIBUTE (ACTOR, FILLER (x))) 
EASY (REDISTRIBUTE (ACTOR, FILLER (x))) 

REDISTRIBUTE -BAG (ACTOR, FILLER (5LE^PING-BAG)) 

is when . ^ '. ' • 

PREFAltE.-BAG (ACTOR ^ SLEEPING-BAG) ^ 
PREPARE-STICK (Actor, STICK) 

ENABLE (AND (PREPARE-BAG (ACTOR, SLEEPING-BAG) , PREPARE-STICK (ACTOR, STICK)), 

> START) (BEAT-BAG (ACTOR, SLEEPING-BAG))) 
BESTFBAG (ACTOR, SLEEPING-BAG) 

IP (NOT (RESTORE (BEAT-BAG (ACTOR, SLEEPING-BAG), to UNIFORM-THICKNESS (SLEEPING- 
BAG))), 

then AND (TURN (ACTOR, SLEEPING-BAG), REPEAT (BEAT-BAG , (ACTOR, SLEEPING-BAG)))) 

PREPARE-BAG (ACTOR, SLEEPING-BAG) 
is when \ 

IF (POSSIBLE (OPEN (ACTOR, SLEEPING-BAG) ) , then OPEN (ACTOR, SLEEPING-BAG)) 
LAY-ON (ACTOR, SLEEPING-BAG (INSIDE-UPWARDS (SLEEPING-BAG)) , HARD-SURFACE) 

HARD-SukpACE (x) * 
is when 

EXAMPLE (x, OR (GROUND, FLOOR)) 

PREPARE-STICK (ACTOR, STICK) 

is when . 
GET (ACTOR, STICK) - 
SUPPLE (STICK) 
LENGTH (STICK, 1-YARD) 

BEAT-BAG (ACTOR, SLEEPING-BAG) / 

is when ^ 
USE (ACTOR, STICK, ^BEAT (ACTOR, SLEEPING-BAG)) 
LIGHT (BEAT (ACTOR, SLEEPING-BAG)) 

FROM- TOWARD (BEAT (ACTOR, SLEEPING-BAG) , BOTTOM(SLEEPING.BAG) , TOP (SLEEPING- 
BAG)) 

ENABLE (BEAT (ACTOR, SLEEPING-BAG), FEEL (ACTOR, RESTORE (BEAT (ACIDR, 

^SLEEPING-BAG), UNIFORM-THICKNESS (SLEEPING-BAG) )) ) 
FEEL. (ACTOR, RESTORE (BEAT (ACTOR, SLEEPING-BAG), UNIFORM-THICKNESS 
(SLEEPING-BAG))) 

• • ■ . ,7 

Figure 10. The text semantics for "Redistributing the Filler in a 
Sleeping Bag" / 
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C 4. PURPOSEa activate their sister STEPs as subschema ta. 

5. A STEP enables the sister STEP to its immediate right, when 
they are immecrtately dominatfed by STEP. ^ 

Other types of semantic relationships among the major components of 

instructional texts are also possible, o£ course. However, the semantic 

relationships show^-here should jerlways be expected. • « 



De f Inl t ion S true tur e 

Rulieis: • 

(1) DEFINITION — * CHARACTERISTIC* 

TRAIT 



(2) CHARACTERISTIC 



DEFINIUION 



Terminal nodes: 

TRAIT: specification of some concept;/ent:ity being defined; 
typically expressing such information as: 

. <• components / location habits 

participants / types source 

■effects/manifestations / creators abilities 
functions ^ / time 

physical attributes-r - / 
siz.e, shape, color, 
texture, etc, 

A DEFINITION of som<^ concept or entity consists of some 

■ I ' ' 

CHARACTERISTICS which are/ themse Ives defining TRAlTs or which are 

DEFINITIONS of something e/se which is a CHARACTERISTIC of the concept 

or entity. Thus, in defining a square, one can say: 

1. it is a geometric shape , 

2, it is formed ^by four straight lines, 
; 3, these lines meet at right angles. 

These are CHARACTERISTICS, TRAITs. / 
One can further say of right angles: 

4, a right angle is an angle of 90°, 

5. lines which meet at right angles are said to' be perpendicular 
to each other,; . 

These are also TRAIT^, TRAITs of a right angle whiuii is itself a TRAIT of 

squares. Lines 1-5 constitute a definition of a square with an embedded 

definition of right angle. 



The semantic representations given below (in Figures 12 (in. text), 
36,: and 40 (in Appendix) reflect the fla^p^s of the' corresponding structure 
representations of these definitions (shown in Figures 11 (in text), 35 arid 
39 (in. Appendix) , TRAITs are not causally, or enablingly linked , Instead,^ 
they are grouped by sharing arguments. The DEFINITIONS within a DEFINITION 
refer to each other or to the dominating DEFINITION by sharing or over- 
lapping arguments or propositions. The TRAITs oi a single DEFINITION are - 
connected by shared . arguments not by higher predicates. 
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'"the Immune System" 



DEFINITION 



CHAR 

(1) 
TRAIT 

• 1-2 




TRAIT 

I 

3-5 



TRAIT 
I 

- 6 



DEFINITION 



DEFINITION 

A 

CHAR CHAR 

^HkAIT^^idlT* 
I 

7 




CHAR ^CHAR. ^CHAR 
^ ^'RAIT ^^"^IrAIT "^^^li^IT 



I 



14-15 



. I 
16 



CHAR CHAR CHAR 

1 (6) I (7) I (8)1 
8 TRAIT TRAIT TRAIT 

I I I 

■ 9 10 1.1-12' 



m 



Figure 11 . 



The structure of *'The Irtimune System.'* 



Note: CHAR = CHARAe*fiBJSTIC. 
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IMMUNE-SYflEfl (x) v .r 

•X- when — ' . . 
GiQMPARABl^ (COMPIJIXITY (FUNCTIONS (x)) , COi^PLEXITY (FUNCTIONS (NERVOUS -SYSTEM))) 
DIFFUSE -ORGAN (AND (x, NERVOUS -SYSTEM)) 

DISPERSED -THROUGH (AND (x, NERVOUS -SYSTEM) , TISSUES (BODY) ) 

WEIGH (X, 2 -LBS.) , / 

CONSIST -OF (x, AND (LYMPHOCYTES, ANTIBODIES)) 

RECOGNIZE (x, PATTERNS) 

PATROL (x, BODY) : 
GUARlJ (x, IDENTITY (BODY)) / . ^ 



LYMPHOCYTES (x) 

'3 is whfen , * 

CO^JSIST-OF (IMMUNE SYSTEM, AND (x, ANTIBODIES)) ' 
CEtLS (x) ^ 
NUliBER (of x (IN '(x, BODY)), TRILLION) 
PRODUCE (», ANTIBODIES) 
SECRETE (x, ANTIBQUIES) 

i' ^ 

ANTIBODIES (x) 

when ■ ,M .■ 

CONSIST -OF (IMMUNEi^^ AND (LYMPHOCYTES, x)) 

MOLECULES (x) | 

NUMBER (of X (IN (4, BODY)), lOO-MILLlDN-TRILLION) 
PRODUCE (LYMPHOCYTES, x) 
SECRETE (LYMPHOCYTES, x) 



Figure 12, The Semantics of "The^ Immune System," 



We; have explicated a model ol^TOe differences in text structure ' 
and in text semantics for three typ,es "of texts . ^ Other systematic differences 
among texts of diffi^rent types can also be observed^ "There are lexical, 
and granimatical differences which. a|ii c losely linked to the pragmatic 
qualities of eachi text'^ type, A simple, transparent example of this kind ^ 
of difference can be seen b;^ examining^ the, types of sentences which appear' V 
in our* example texts; *\ i 

around 1/2 of the sentences which appear in . the instructions 

are imperatives as compared with no (0) imperatives ^n the 

other 2 text-types. 
Certainly the reason for this distinction is intuitively obvious (given 
the intent of the texts) and form some part of our expectations as to 
text-type. Text-types dl^^HYxin complexity of sentences , number of 

different types of words (part of speech and, type token ratios for 

■ . ■ ■ / • " ... 

nouns , verbs , et,c.), and in many other particulars. We believe that to 
try to control all the differences except those due to differences in 
text structure and text semantics is probably futile; any such attempt 
would alter the type of text itself. The least dangerous (and most natural) 
basis for getting comparable texts of different types is to choose texts 
with the same number o£ words or , perhaps ^ the same number of propositions , 
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i ' IVI. EXPERIMENTS^ • / 



We have proposed that there are regular and desc^ftable differences : 



between textfs of dif f eren^ijj^pier^^^^ We have pre,sented represerftatipns 

of these differences (structural "and semantic.) for thr6e (Tifferent text- 

types and for eight individuar tex(|| which are member^^.of these- types,|^ | 

Earlier expetimentd designed to test thepries'of. textfs true ture "\ 

* " ■ . ■ ' " ■ ' ... " ■ ■ " ■ '• ■ <"f- 

and text semantics are of two types2':*;Summai;ization and recall.. Rumelhart ' ^-^'^i. 

; . . . - ■ ^ ■ ■ ^ " ■ ^- ' ' ■ • ' ^•' V 

(In press) used his analysis of stories to predict the structure of. summaries . 

■ ■ - . . . . _ . . ■ ■ 1 .1 "t 

He claimed that his* ''representation of the structure of a story gives us 

a distinction between the important parts lOf a story and the details-. In - V 

■ ■ ■ ■ ■ ■ . ■ ■ ; ■ : . ■ ' ' . ■ ' ■■ ■ f' : 

general, the higher the information in the structure diagram, the more 
central to the st ory and the lower the Ijiformation the more . peripheral . " 
In theory, then, if a summary is a recapitulation of the most important 
Information in a text, its structure cai) be jnechanically predicted from 
the structure diagram of the text. In addition to dTefining importance in 
terms of position in the diagram, Rumelhart/ proposed a set of summarization 
rules which collapse nodes into their most importaof" parts-^those which 



"state, as succinctly as possible, the central ;ideas oir the schema named ^ 

fe ■ y. ■ . ^ ' - 

by that node." This -attractive theory claims that the structure of a text 
reflects the importance of the elements within th^ text and that summarizff- 
tion provides access to people's judgements about the importance of the 
parts of a text. ^ , ^ 

Recall data has also been used to get at these elements of structure 
and semantics. In our view, during the presentation .of a text, each reader 
experiences the actuation of a variety of schemata , jw^th the result that 



'2 

We thank David Werner for his assistance ini^the preparation of 
this section, | 
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both a text structure and a text semantics representation play a role in 
his or her understanding of the text. We expect the text structure 
representation to decay rapidly after the end of the text presentation; 
we believe that the primary 'function of a text structure is to aid in the 
construction of a text semantics. At the time of the recall task, we 
expect subjects to use their semantic representations of the text in con- 
junction with what fragments of specific text structure representation 
remained in memory and an activation of a generic text-type- schema to 
reconstruct a version of the text. This model, together with several 
plausible assumptions, enables us to make some predictions about the nature 
of what readers recall from different texts. 

Two assumptions are required to make predictions about the nature of 
recall for different text-types. First, we assume that the process of 
storing new information in memory is more straight-forward (or simpler) for. 
specific concepts that for generic concepts. Second, we assume that re- 
trieval is easier when information is hierarchically arranged than when it 
is organized in linear fashion. 

The texts used in the present study differ markedly along the- 
genericness -specif icity dimens^n and the hierarchical-linear organization 
dimension. Stories convey specific information. (See the specific 
semantic representations in Figures. 7, 25 and ^f^^^^hey are also character- 
ized by deep hierarchical structures as can be^een in the structural 
representations given for the stories. (See Figures 6, 24, and 28) . On 
the other hand, definitions convey generic, information (the semantic re- 
presentations in Figures 12, 36 and 40 are in generic schema format) and. 
are characterized by flat, non-hierarchical text-structures (as can be 
seen in Figures 11, 35 and 39). Instructions are in sorffe ways similar to 
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definitions and in other ways similar to stories. Like definitions, they 

convey generic information. (See Figures 10 and 32). However, they also 

'■•■>-■.•• 

possess a hierarchical text structure characteristic of stories. (See 
Figures 9 and 31). l/ i' * ^ 

If our earlier assumptions are correct, then information in stories 
should be easier to store than information in definitions or instructions. 
Furthermore, information retrieval should be easier for stories and instruc- 
tions than for definitions. We should therefore predict that recall for 
story texts will exceed, recall for instruction texts, which in turn should 
be better than recall for definitional texts. We predict that texts of 
the same type will be recalled equally well regardless of their semantic 
content, if in fact structural^actors alone determine recall. In order 
to test this prediction, two, p^as sages of each text type were developed 
that varied in length--long and short. The longer texts^^^e more than 
twice as long as the short texts in number of propositions and terminal 
nodes. 

These predictions relate to the sheer quantity of information 
that will be recalled for the various types of texts. A different type 
of prediction is that text-type affects not only the amount recalled 
but also what is recalled. Texts should not b^ recalled like lists of 
unrelated items, where serial order plays a major role. We would expect 
the hierarchical relationships to determine what is recalled in texts. 
In definitions, however, where the hiearachical structure is minimal, 
^^ear order should play a moi;e critical role, although we do not expect 
the pattern oi a classical seri'al position curve since this material 
is semantically organized. We expect to be able to determine which elements 
of a text are more or less likely to be recalled for each text-typQ. 
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Experiment 1 

^ ■ ■ ' ; , . ■ • ,■ • . • 

- In the first experiment, we had students siiiranarize and recall texts 

of different types. We decided to have the students summarize the texts 
to test the extent to Which their summaries reflect the "importance" of 
the content. We believe that some parts of text structures are more im- 
portant than others and are, therefore, more likely to be included in 
the summaries. On the basi^ of such an assumption, we predict that text- 
type will play a role in determining which parts of the passage will be 
included in the summaries. One of the texts used in the experiment is 
a story that Rumelhart used in his summarization experiment. It is included 
to see how closely the summaries generated by our subjects match those 
produced by his' subjects . 

In addition to writing summaries, students are also required to 
recall half of the texts that they summarize to see how well . (or poorly) 
the -recalls match our predictions for the memorability of texts of different 
types. * 

Method . , * 

Eighteen undergraduate college students chose to participate in this 
experiment for credit in an introductory psychology class. Four college 
graduate students also participated in the study for a total sample size 
of 22 subjects. 

Students were tested in groups of two to four. Each student was 
ramdomly assigned to one of four treatment groups that differed according 
to the order in which the six texts were presented. The two between- 
subjects factors related to order are length order (short-long versus 
long-short) and text-type order (dcf inition-story-intruction versus 
instruction-story-definitioji) . The four resultant treatment groups 
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are: 



1. long definition, long story, long instructions, 

short definition, short story, short instruct iojlsj;; 



2. s ho rt definition, short story, short instru ctions. 



long definition, long story, long instructions; - 

3. long instructioi^ , long story, long definition, 

short instructions, short story, short definition; and 

^ 4^ short instructions, short story, short definition, 
V long instructions, long story, long definition. ^ 

For comparing the students' summaries, the design isa2x2x3x2 
factorial with repeated measures on the last two factors. The two. between- 
subjects factors are length order and text-type order as described above, 
while the two within -subjects factors are text type (story^ instructions, 
and definition) and text length' (short'' and long). For comparing the 
students' recalls, the design is a 2 x 2 x 3 factorial with repeated 
measures on the last factor of text type. Since the students ''recall 
only the first three texts, the previously within-subjects factor of text 
length order is one of the between-subjects factors . 

Each student was given three booklets during the course of the 
experiment: a text booklet, a summary booklet, and a recall booklet. 

Each will be described in turn. The text booklet consisted of an instruction 

■ _ . . ' ) 

sheet and six typed passages, titled as follows: 

"Redistributing the Filler in a Sleeping Bag" (short instructions) 

"The Dog and his Shadow" (short stor/) 

"Immune System" (short definition) 

"Making a Concrete Planter" (long instructions) 

"The Old Farmer and his Stubborn Donkey" (long story) 

"Nematodes" (long definition) 

Along with the text booklet, th^ students received a summary booklet. 

It consisted of a blank cover and blank pages, each headed by a title of 

one of the passages. (The order of these pages agreed with the. order of text 



in the text booklet.) The students were asked to write short summaries of 

each of the six texts. They were asked not to look back at any text once 

' ^ • ^ ' • ■ 

they had gone on. to the next text. They were given unlimited time. Upon 

completion of the task, they were asked to give their booklets to the 

experimenter. 

After turning in the text booklet, each student was moved to 
another room and given a recall booklet. This booklet consisted of an 
instruction sheet and three blank pages^^headed by the titles of the 
first three texts presented in the text booklet. The students were asked 



to recall each text as nearly verbatim as they could. They were told to 
be as exact and complete as possible. This recall phase was not expected 
by the .students and unlimited time was permitted. 



Results and Discussion ' 

Scoring the Summaries . Following his model of summarization, Rumelhart 
(in press) used summary data to support his analyis of problem- solving 
narratives. Using this schemata and rules, he predicted several levels 
of summarization for four brief stories, including "The Dog and his , 
Shadl9W.'' He then had subjects summarize the stories and he compared their 
summaries with what he had predicted. For his subjects he found a gpod 
fit with his predictions. For our students, the fit was not as good. 
There were some theoretical and operational problems in trying to apply 

^ 

Rumelhart' s system. 

Rumelhart' s summarization predictions were based on his structure 
diagrams which presented specific instances of this "problem solving 
schema." This schema represents only problem-solving episodes, not whole 
stories, and represents the constituent relations of these episodes at 
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the same level as the semantic relations between the constituents (unlike 
his earlier representation). To these structure diagrams, he applied 
summarization formulae, rules which produce a summary from the diagram of 
the structure of the original text. 

Since rules like Rumelhart's summarization formulae do not apply 
well to our representation, we developed a related, but somewhat different, 
set of rules.. Our procedures are described in the section entitled 
^•Standards for Scoring Text Recalls and Summaries. Our analysis attempts to 
represent whole stories and other kinds of texts as well, but it doe^ not 
attempt to represent the constituent relations and the semantic relations 
between the constituents at the same level. 

- Analysis of Summaries . Two types of data were examined for each 
passage summarized by the students. The number of propositions and the 
number ►of terminal nodes from the text that the student included in the 
summary were determined. Using the propositional analysis described 
earlier, each summary was scored for the number of propositions included. 
Each such score was then converted into a. ratio of the number of proposi- 
tions included in the summary to the total number of propositions in the 
text passage. The means of the students'. ratio scores for each passages 
are shown in Table la. 

The second type of data on students' summaries was obtained by 
scoring each summary for the presence or absence of terminal nodes of the 
text structure for each text. Again, each student's score was converted 
into a ratio of the number of terminal nodes that were included in the 
summary to the total number of terminal nodes present in the' text passage 
The means of the students' ratio scores for terminal nodes of each passage 
are shown in Table lb. (See sections "Story Structure," "Instruction Structure' 



Table la. Mean Percent of Propositions 
Included in the Summaries 



Group 


n 




Story 


Short 
Instructions 


Definition 


Story 


Long 
Instructions 


Definition 


1 


5 


V 


34.26 


33.32 


33.78 


22.94 ' 


2 6.00 


39.96 






SD 


(10.34) 


(12.86) 


(24.44) 


(20^78) 


(24.80) 


(29.30) 


2 


6 


X 


46.03 


45.83 


42.73 


35.78<.; 


33.00 


40.67 






SD 


(28.36) 


(21.74) 


(23.52) 


(26.17) 


(26.47) 


(29.58) - 


3 


• 6. 


X 


40.47 


47.92 


45.87 


• 31.32 


30.20 


46.50 






SD 


(19.21) 


(18.78) 


(33.72) 


(21.84) 


(18.10) 


(24.48) 


4 


5 


X 


41.90 


25.84 


43.76 


15.10 


17.72 


28.34 






SD 


(29.04) 


( 9.48) 


(17.69) 


(15.18) 


(14.55) 


(17.83) 



Table lb, Mekn Percent of Terminal 
Nodes Included in the Summaries 



Group 


11 




Story 


Short 
Instructions 


Definition 


o 

Story 


' Long 
Instructions 


Definition 


1 


5 


X 
SD 


51.12 
(12.70) 


65.00 
(25.62) 


60.00 
(32.51) 


30.00 
(25.05) 


35X 82 
(35.53) 


39.24 
(26.92) 


2 


6 


X 
SD 


61.12 
(36 .36) 


70.83 
(24.58) 


50.02 
(26.17) 


54.87 
,.(34.51) 


54.15 
(34.46) 


54.93 
(34.56) 


3 


6 


. X 
SD 


59.27 
(26.93) 


72.92 
(18.40) 


53.03 
(37.43) 


41.67 
(23.59) 


39.58 
(26.96) 


51.37 
(23.34) 

^.92 
(■^2.68) 


4 


5 


X 
SD 


57.78 
(38.01) 


45.00 
(16.77) 


61.82 
(24.37) 


.27.52 
(22.55) 


22.52 
(20.1?) 



Note. 



See page 56 for me^aning of treatment group numbers. 



and "Definition S^:ructure" above for a discussion of terminal nodes,) 
A given terminal node can be represented in the text by one or more propo- 
sitions. When more than one proposition was part of a terminal node i^ a 
stimulus text, we scored that node as present if any of the propositions of 
that node were in the ^uRmary, 

The analysis of varr^rrce performed With data on student summaries 
revealed only one main -effect for the within-subject factor of text length 
and no interactions. Length of the stimulus text affected the proportion 
of terminal nodes in the summaries, F (1,18) = 14.45, £< .005. Text 
lenpth did not, however, significantly affect the proportion of proposi- 
ti^s included in the summaries although the means vary in the same 
direction as those of terminal nodes, £ (1,18) = 6.43, NS. Examination of 
the'means in Tables la and lb indicates that long tejct passages resulted 
in lower proportion of information included from the summaries th|ji did 
short passages. This result is plausible if we assume that students tend 
to produce summaries of similar length regardless of the length of the 
assage being summarized. A% text length increases and summary length 
remans approximately the same, the proportion of information elements 
included in the summary to total possible elements in the passage decreases. 
Therefore, the factor of 1:ext length is inversely related to the ratio of 
summary information to total information in the n:ext . ' The other factors, 
including the two ordering variables and the text type variable, did not 
a:ffect the proportionate amount of information included in the students' 
summaries. 

It is not enough to ask how much information (proportionately) is 
included in the summaries: We are also interested in what information 
is included in the student's summaries, an issue that Rumelhart (in press-a) 
addressed as well. We were interested in determining if some terminal 
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nodes were more often included in the summaries than other terminal^ 
nodes. To test the null hypothesis that all terminal nodes appeared 
in the summaries with equal frequency, a repeated measures ANOVA was 
conducted for each passage to compare the percentage of students who 
included each node. As in all other analyses reported here, the rather 

stringent alpha level of .005 was adopted for the significance test'? 

a ■ - ■ 

so as to reduce Type I error that could occur due to our numerous tests . 
The results of the six analyses are s.ummarized in Table 2 and indicate 
that terminal nodes are not equally present in the students' summaries. 
For the short passages, these differences in terminal .node inclusioa^ 
are graphically presented in Figures 13, 14, and 15. The graphic 
presentations of this data for the long passages are included in the 
Appendix in Figures 26, 33, and 37. 

Examining the figures, we can see that certain terminal nodes 
are often included while other nodes are typically omitted. In "The 
Dog and His Shadow," terminal nodes 2, 4, 7 and 8 are usually included 
in the summaries. These terminal nodes are the MOTIVE (2), non-final ACTs 
(4 ^ 7). and the OUTCOME (8) which first resolves the entire plot. Terminal 
node 1 (SETTING) and terminal nodes 9 (OUTCOME) (which is redundant with 
8) are usually omitted. ^ 

In the "Old, Farmer and His Stubborn Donkey," the terminal nodes 
usually ancluSed are 2 (the first MOTIVE) , and 4 (the final OUTCOME) ; the 
terminal nodes usually omitted include 1 (SETTING), 3, 5, and 6 (fruitless 
ACTs and their RESULT), 10' (embedded MOTIVE),,. ^; 

In both stories, the SETTING tends to be omitted in summaries; 
^the first MOTIVE is included; and the first resolution of the* entire plot 
the OUTCOME, is included. To substantiate this result for stories 



Table 2. Summary of Repeated Measure ANOVAs 
for Inclusion of Terminal Nodes in' 
Summaries 



Text 1 


Number of Terminal 
Nodes 


F ratio 


The Dog and His Shadow 


a 

9 


7.62* 


Redistributing the Filler 


■ ' ' 8 


X 7.83* 


Immune System 


11 


2.87* 


The Old Farmer 


24 


11.27* 


Making a Concrete Planter 


24 


3.51* 


Nematodes 


27 


3.26* 



Note. N = 22 for each analysis. 
* £ < .005. 

'1 




10 



-I 1 

^ 10 11 



terminal nodes 



Fiq, 15: Percent Subj^rts Who Included Terminal Nodes in Summary of 
"Immune System" (Short Definition) 



in general, one would I>ave to obtain summary - data for a larger number of 
story texts, and analyze the data with dn F' test (Clark., 1-973) . 

Bath instructions tend to have the first CONDITION of their • 
MAlNrSEQUENCE included in the summaries, corresponding 1:d> terminal node 6 

in "Redistributing the Filler in a Sleeping Bag*' and t^rmipal node 10 in 

• ■ ■ ^, • ' ^ . 

"Making a Concrete Planter," ; ^, \ 

^ • ' N . /-^ ' ' 

In definitions, the first TRAIT and the last/iTRAlT tend to be 

included in the summaries (in "Nematodes" termihal node 2 'is center-^ 
embedded in terminal node 1, in linear order- the predicate of/2 precedes 
that of 1) . \ • ' 

Some predictipns can be made about which elements of a text are 
more likely to show up in summaries of "Miat text. ..AliP.'vthe elements 



cannot be rated this way, nor will these vprediction^/h^U true for every 
individual summary. Far more *texts Would have to be"" tested for these ' 
results to be more than merely suggesti^ye, , I 

' .... ' ''^'^^^^ki . s * 

Analysis of Recalls . Fox the^^'ree texts ijecalled by each student, 
the percent propositions and percent terminal nodesr included in the free 
recalls were calculated. Using these percentages as the two dependent 
variables, we performed two 2X2X3 ANOVAs with the two between-subjects 
factor's being text length (short versus long) and text-type or^er and 
the within-subjects factor beings the three types of text. The results 
of these analyses are presented in Tables 3a' and '3b, indicating that the 
factor of text length affected percent propositions recalled. Al^o, as 
predicted, text type affected recall of both te'rminal nodes and propositions^ 
No other main effects or interactions were significant. Since the order of 
text presentation did not affect recall the mean perfcentages of , pl^opositions 
and terminal nodes recalled were collapsed across the two levels of order. 



Table 3a. ANOVA Siiinmary Table for Percent of 
Propositions Recalled.^ 



Source 



df 



Mean Square 



F ratio 



Between Subjects 

%ength * I 

«v Order 1 

V Length X Order Interaction 1 

Error , ' 18, 

Withi)i%ubjec%s ' 

Text Type 2 

Type X Length Interaction 2 

Type X Order Interaction 2 

Type X Length x Order 2 

Error 36 



5662.75 
174.32 
3053.61 
:S43.4l 



2571.76 
28.63 

298.92 
91.75 

248.96 



10.42* 
: .32 
5.62 



10.33* 
.11 

1,20 
'. 37 



ANOVA Summary Table for Percent of 
Terminal Nodes Recalled 




Mean Square £ ra 



V ' ; . Table 3b. 

u ■ 

I . ■ 

Source / 

Between Sub j ec ts^ 
Length 
Order 

Length x Order Interaction 

• \ ■ 

' Error .^-r ' 

Within Subjects 
Text Type 

Type X Length Interaction 
Type.x Order Interaction 
Type X Length and Order 
Errorv 



1 7627.83 • 9.81 

1 386.95 , , . 

1 . 1122.61 . 1. 
18 777.84' 

2 / 2697.64 6. 
2 159.14 
2 96.27 
2 16.77 . 

36 ^ ■ 407.32 



i 



* £ < «005 



The yesultant mean percentages are graphicafly displayed in Figures 16a 
and 16bi The graphs indicate that, in keeping with our predictions, 
stories were recalled better than definitions and instructions. Students 
also recalled more terminal nodes from instructions than from definitions. 
Contrary-to our predictions, however, students recalled the prepositional 
content of definitions better than that^of instructions. In other words, 
the students recalled more semantic detail for definitions but included 
more structural content for instructions. In summary, then, students 
recalled a greater percentage of the content of short texts than of long 
texts. Further, stories were better recalled than were definitions or 
instructions. i 

As with the data on summaries, we investigated qualitative as 
well as quantitative differences in recall. To determine if some terminal 
nodes were recalled more often than other nodes, a repeated me^|gtires 
ANOVA was conducted for each passage to compare the percentage of students 
i^ho recalled each n9de. The results of the ANOVA for each passage are [• 
summarized in Table 4.. As }tfith the summary data, terminal nodej are not 
necessarily recalled with equal frequency. Although the effect does not 
reach significance for all passages, the nodes tend to be recaljej^to 
different dfegrees for all passages. These apparent differences are ^ 
evident in the graphic portrayal of terminal node recall presented in 
-Figures 17, 18, and 19 for the short texts. Graphs of the percent of 
studen^ts recalling each terminal node for fhe longer texts are included 
in the Appendix in Figures 27, 34, and 38. Piease notice that thes^ 
graphs also contain results of the subsequent experiments and will, 
therefore, be discussed in a later section. • 
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Fig. 16a: Mean Percent Propositions Recalled as 
c). Function of Text-Type and .Length 
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Fig, 16b: Mean Percent Terminal Nodes Recalled as a 
Function of Text-Typd and Length 
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Table 4. Results of Repeated Measures 
ANOVAs for Inclusion of Terminal 





Nodes in Recalls 




Text 


Number Terminal 


F 




Nodes 




The Dog and His Shadow 


9 


.2.18 


Redistributing the Filler 




4.15* 


Immune System 


11 


4.62* 


The Old Farmer 


24 


2.88* 


Making a Concrete Planter 


24 


1.99 


Nematodes 

f - ■. ■ . '■ ' ■ 


27 


1.86 

• 



Note , N = 22 for each analysis 
* £<; .005. 




'^4 




Experiment i 



Experiment 2 



Experiment 3 



4 5 6 7 
terminal nodes 



Figure 17, Percent of subjects recalling each V 
terminal node-o£ *'The Dog and his 
Shadow" (Short Story) , 
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Experinienit -1 . 
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Experiment 3 



Figure' 18. 



Percent of subjects recalling' each ' 

terminal nodes of "Redistributing the 

Filler in a Sleeping Bag'' (Short Introduction) 





terminal nodes 



Figure 19. Percent of subjects recalling each 
terminal node of **Iramune System" 

' ^ -;;-:;i:^hprt Definitipn) . 
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. Experiment 2 . 

' The results of experiment 1 included one aspect that was puzzling 
from the viewpoint of our theoretical orientation. We h^d predicted that 

Stories would be recalled better than instructions and definitions and " 

7 ^ ■ ■ ' ' 

that instructions would be recalled better than definitions. In the data 
of experiment 1, stories were recalled better\than the other two text- 
types, but the propositional content of definitions was recalled better' 

than that of instructions. Students in experiment 1 not only read and 

^ ■ > 

recalled the text that were presented to them; they also summarized the 

texts-before being asked to recall the texts. While summarizing they were 

given tWe opportunity to reread' all or portions of the text they were 

sumimarizing. This rereading and summarizing can be thought of as the 

application of a reading strategy or study habit. We hypothesized that 

the use of this strategy may have, a differentially facilitative effect 

on later recall, benefiting the recall of definitions more than that of 

instructions; We believed that when there was ^i^ft«le-pasi exposure to 

lAw .- 



all the texts, recall of the instructions would oj^uperior to that for 
definitions (with respect to both terminal nodes and propositions). 

In order to test this hypothesis, experiments 2 and 3 were 
conducted. Students were exposed to a single-pass presentation by using 
tape recorded 'texts rather t^n written texts. Experiments 2 and 3 were 

also conducted with a second purpose,;^ ^We expected that the information 

recapitulated, in recalls would hot necessarily be InWthe same linear 
order as in the original text. Judging by the^ structu^, we expected 

that reordering of content would be easiep^n more horizontal and less 

■ ■* . ■ 

predictable texts. Thus, we predicted that definitions would show' the 
most reordering and stories the least. 



Other types of data were collected from subjects in addition to the 
recalls. Students were required to classify texts according to type. We 
expected that people would categorize stories as different fi;©HL defini- 



it jy;©HLd 



tions and ii>s^ruciu.ons, and instructions as different from^efinitions , 

We also collected subjects'' judgments of the difficulty of the 
text presented to them. In Iceeping with our predictions about recall, 
we expect readers to judge stories easier to recall and understand than/ 
other text type?. Instructions would be next hardest and definitions 
would be the hardest. These factors would also be supported by other 
.aspects of the text-typeS' (for exaraple^the nature of their semantic 
content and their pragmatic content).. . 

Method 

Tirenty-^three undergraduate college students chose t6 participate . 
in this experiment for credit in an introductory psychology course. 
All students received the same, treatment l||^nce this is a within-iubjecti 
design. The two factors are text type (story, definition, and i/nstruc- 

^ ^ / : * 

tion) and text length (long and short). The students were tested in 
groups of two to four, they were instructed that they would hear a 



number of passages and that they should listen carefully to ri^member 
vthe passages verbatim. Six texts were presented on tape. After each I 
text, there was a ohe-min.ute intervening task, then the stiidents were 
aksed to write out everything they could recall as completely and / 
exactly as they could. Only one order of presentation was used, since 
Experiment 1 had shown that there was no effect due to order. The 
stimulus texts were presented in this order: / •- " 
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'"The Dog and His Shadow" ' 
"Redistributing the Filler in a Sleeping Bag" 
"Immune System" 

"The Old Farmer and His Stubborn Donkey" 
"Making a Concrete Planter" . 
. '''Nematodes" s 

On conpleting their recall task, twelve of the students were asked to h 
answer .a questionnaire. They were asked: 

(1) to rank order the texts for difficulty in comprehension; 
^(2) to rank order the texts for di^^culty of recall; and 

(3) to group together similar texts. 
Unlimited time was provided for both recall and for responding to the 
questionnaire. 

' ■ • ■ 
Results 

Again for both propositions and terminal nodes, we calculated the 
mean proportion of text recalled by the students. The means are 
graphically presented in Figures 20a and 20b. . As we predicted, stories 
were recalled better than definitions. Instructions were sometimes 
recalled as well as stories and sometimes as pporly as definitions. 
This result is more in keeping with our predictions, unlike the results 
of Experiment 1. , 

In order to statistically test our predictions about .recall of 
different types of texts, we ran a series of within-subject paired 
t- tests. These tests compared recall of different text types and recall 
of similar text types of different length. Again, due to the large 
number of tests, we adopted the stringent alpha level of .005. 
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M^an percent propositions-recalled as a function 
of text type and length. 
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20b. Mean percent terminal nodes recalled as. a '^^ction 
of text type and length. \ 
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Recall, Our first prediction is that, ffr texts of similar ^ ' 
lengthV text type will affect recall. In particular, we predict Uhat 
stories should h,e remembered better than instructions and defini4:*bns, 
and that instructions should be recalled better than definitions. 

the results indicate that the short story differed from the 
$hort definition both in proportion of propositions recalled 

[till) ^1.1%^ £ <^ .005) and on proportion of. terminal nodes recalled 

• * • • • 

(t^(22) = .723, £<;.005). The short instruction and definition' also 

■ 5 - - 

differed in terms of the proportion of propositions recalled 

(T(22) = 4.84, £< .005) and proportion of terminal nodes recalled 

^'U(22) .= 4.68, £< .0O5). The? short story and^the short instruction, 

did not differ in terms or proportional amount of content recalled. 

Among the long texts ^ the recalls of the story and the definition 
again differed in terms of both proportion of propositions recalled 
(1(22) = 18.76, £<; .005) and proportion of terminal nodes recalled jf -, 
(t(22) = 13.57, £< .005). The story was also recalled differently t/an' 
the instruction on the basis of proportion of propositions recalled/ 
(t(22) = 19.70, £ < .005) and proportion of terminal nodes . recalled 
(r(22) = 11.00, £< .005) . The long' definition was not recalled/ 1 
differently than thq long instruction. 

As in Experiment 1, the recall of terminal nodes was Compared 
to determihe if all nodes were recalled. to the same degree. The per- 
centage of students who recalled each terminal node of a text was 
compared via a repeated measures ANOVA for each passage. ThQ results 
of the six analyses (one for eabh passage) are summariied in T^ble 5. 
The results indicate that terminal nodes differ In their likeliness to 



table 5, ^Results of F^peated Measures ANOVAs for 
Inclusion of Terminal Nodes in 'Recall 



Texigl 



Number of Terminal 
Nt>des 



Dog and his Shadow 


9 


Redistributing the Fi Her 


■8 


Inonune System 




The Old Farmer / , 


. 24 


Making a Concrete Planter 


24 


Nematodes 


27 



Note . _N.= 23 for each analysis. 
* E< -005. - ' " ' 



be recalled. Some nodes ^.re very likely to be recalled while others are 
not. * These results are graphically portrayed for the short .texts in 
Figures 17, 18/ and 19 and for the long text in Figures -27, 34, and 38 
in the Appendix. . . 

The second pir^diction is that texts of the same type will not be 
recalled differently. According to this prediction', texts of different 
lengths but of the same type should not have different proportions of 
recalled text. ^ j ^ 

Results indicate that long definitions were recalledt^s well as 
short definitions. Length did affect recall of. stories, however. Longer 
stories were recalled to a greater degree than short stories on the basis 
of propositions Ct_C22) = 3.72, £ < .005). However, length did not 
affect. recall of terminal nodc^^for^s^ories . Length also affected the 
recall of both propositions and terminal nodes for instructions. Students 
recalled proportionately more propositions from short instructions ^hah 



from long ones (^(22)^= 6. 34, £< .005) and proportionately more terminal 
nodes' from short instructions than from long ones Ct_C22} — 5,66, p<vdb;5^ 
Reordering . We- predict that definitions should permit^ im^br^ ^^^^^^^^ 5 
reordering than stories, with instructions somewhere between Hllfee tviov 

, . ■ . . . ^'V^^-'' 

First, we predict that more people , should reorder definitions than 

■ . ■* ' •'^.'^ ' - 

stories. We counted as. reordering any movement of a terminal node from 

its linear order, with one exception: we did' not coun\ as reordering 

the movementsof terminal nodes which are syntactically embedded within 

other terminal nodes so that, the embedded nodet immediatiely precedes or 

follows the node in which is it embedded. Therefore, for, each long 

text there were sections where we accepted either of two possible orders: 



•1 



"the Old Farmer knd his Stubborn Donkey*' 7-8 or 8-7 

... ' ' • \ ' 10-11 or 11-10 . 

"Making a Concrete Planter," ' . 1-2 or 2-f . - 

. ; , : ■ _ ■ A » ■ . •. • . , 

"Nematodes" - ^ 1-2 or 2-1 ' 

Using these rules, the percent of students who did -any .re6rderingS*fl:S 

calculated ^nd the means are presented in Table 6;' A student w.as ' 

assigned the score 6f one if he oi^ she had' reordered the text during 

recall and the, score of zero for no reordering (other than the allowable 

reordering listed above). The percentages of students who reordered \j 

were low^ medium ancj high for stories, instructions and definitions 

respectively. We ran paired t-tests^ to compare these reordering ^ 

scores and found that stories nei'e j:eordered by fewer students than 

were definitions Xt^(20) = 9.22, '^ ^ .005) or instructions (t (20) = 4,58, 

£ 4^ .005). Defini^^ns did not differ from instructions on .the 

basis of reordering s'cores. ^ 

V In addition to scoring the occurrence of reordering, we also 

. , * ' * 

calculated the mean degree of reordering for each ^text . The degree 

/•-.•' ■ . ^ ^ ., ■ 

of reordering score was • determined, by first counting the number of 

times that the/studenf recalled a terminal node put of sequence. This 

number was then divided by the total number of termihaj. nodes recalled. 

A conservative scoring rule was followed such that a point was added 

to -the student 's score, each time a terminal node preceded a node that 

appeared after it in the original text. Omission of nodes did not 

affect the, score as long' as the recalled nodes were nol: out of sequence. 

The means of these scores are presented in Table 7. Comparison of the 

means indicates that the story was reordered less daring recall than either 

the definition (t (20) = 5.47,* p'< .005) or the instructions (;t (20) = 4.29 



Table 's.: Percent Students Who fteprdexed ^ 
. Terminal >Jodes During Recal 1 





n 




. . ••'■'/.; 
Story 


Text- Type 
Instructions 


Definition - 


Expe^riment 2 


21 


X 




66.7'/ • 


90.1 . 




A 


SD 


^(30. 1) - 


(48.3) 


, (30.1) -•- : 


■ ■■■ 

E^m'eriment 3 




/ 
/X 




• 62.5 


.75.0 






/SD 




• '(51.8) . • 
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Table 7'. Mean Degree of Reordering of 
Terminal Nodes /During Recall 



StOTy 4, 



Text Type 
Instructions 



/Experiraen 2 21 X . .004 
7 . , V SD (.013) 



.093 > 
(.090) / 



Definition 



.177 
(.142) 



r 



■Ejcperiraent 3^ 8 X o'^ 
SD (0) 



. . - 080 

(^.682) 



.249 
(.219) 
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: £, <i;*005y^ The dif fare rice in the degree of reordering between the i 

• definitipn wd the i^^^ was not sienificant. 

, I ' Ranking s / Twel ve of the studdtits were asked to Tank the ^ix texts 

' according to th^ir* relative ^difficulty to recall and. comprehend. A score 

of 1 to 6 was/ assigiied to each, passage according to how, the student ordered 

It. Then the rank, order scores were averaged fc^each passage. , Figures 21a 

arid 21b present the. n« ratings graphically. \The difficulty ratings 

'reflect''the same pattern as the actual recall datar-that is, stories were\^^ 

^ rated as easiest, while defrnitions ^were rated as most difficult to 

recall. The ratings for coraprehension also matched the pattern of ^ ' 

data- for recalling the texts. Notice the olose' correspondence between 

"'the'; recall data displayed' in Figures 20a and 20b- Sind the^ ratdng 

' nfeans shown in Figures 21a and 21b.' . ? . . 

/. These studejits' were also asked to group similar .texts together. 

Jhere were not other instructions; no categories or judging rules 

were' sugg<psted. Stuclents* judgements matched out categories quite 

,clo,sely. Thfej^results were: ' • 

V, ^OT^ of, the students cld'Ssed the' two stories together; . 

^91.6% of the ^students classed the two instructions together ; and 

. 91.6% of "the students classed the two definitions together.' 

'\ '-'*-- ' ' . '■ ' ■ ' ■ ■ ^ ■ ^ 

. ■. ' . ■ 

; . * • Experiment 7, y.' 

" ■ ' * xu. ' ^ ^ ■ ' ' ' ■ ■ ■ ^' ' ^' ' 

" This experiin^nt replicated Experiment ^2,- with replacements for / 

two of the texts. "Bor^^wing a Horse" was used instead of '»^5ie Old ' 

Farmer' and his Stubborn Donkey,*' and;^"Courtly Love'^ took .the place , of 

"Nematodes." These changes^ were made for a number pf Reasons. We \. 

felt that the story of the farmer and his donkey had an unhsually 

redundant^structure that may have elevated recall far afbove the typical 
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Figure 21a. Judged' ease "of under^anding — Experiment 2 
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Figure 21b. Judged ease of recall Experiment 2 



•level fbr stories. It was replaiCjgd . with a natural text found in /ai book 
of aiiiecdotes in which the writing was obviously directed at adults 

>> ■;.;■/■■ ■; ; ^ \ •;■ ' • ' . .r--; : . . . , , 

/(which may not be the ciasc^-for the "Fanner" . story) . • "Courtly Lov^ 
replaced the^text on- nematodes so that there woul4 be only one .text from 
the field, of biology (^^Illmu^e SyJ5tem"^ According to student reports, 
/some students classifiedrt^^^ two definitional texts together "Because 
they were, both about liioiogy". rather than on the basis of text' type, 
•'Courtly Love" , was chosen .^s. an example of a definitional' explanation 
from a technical sXibject matter quit^ unrelated to the field of 
biology. - ' v' 



Methoj 




Nine undergraduate college students chose^ to participate in this 
experiment fpr credit- in an introductory psychology course?-^ This 

'procedure ^was^ similar to t^at in Experiment 1, except that students ^ 
listened to thp text passages on tape rather than read the texts . ' 

in printed fo^rm. After hearing the texts, they performed a. brief inter- 

^ tering'^task, and th^n^wi^ote down what, th^y. could recall from the passage 
Finally, students were asked to lanswer the questionnaire used in 
Experimiei>t 2 ; ^ Also like Experiment. 2, this is a within- subjects design 
so that all students/received the same treatment. The two factors are, 

again,: text type and text length.^ ^ 

'■ '<■. ■ ' 'i * ■ ' • .' - ■ • ■ I , ^ ■ 

Results • \ 5, 

' ' Recall . The mean proportion of the propositions- and terminal 



nodes recalled by the students for each text were calculated and are [ 
graphically presented -in Frgiires 22a and 22b. Th^se scores .were 
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Figure 22a. Mean percent propositions recalled a function / 
; of text type and length- . . 
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•compared and resits ^re similar to those obtained i^n E^^eriment 2/^^ 

predicted", the short slory was recalled* bettei; than the short ' } 
definition in terms ofc th« proportioir of propositions' recalled ^ 
(t^* (8)- = 3.93, :£ < . 005) Vv Recall of terminal nod^ follo^i^d^the same, 

'pattern,, but the difference , was not significant (£(8) = ^3.48, NS) . 

•« " ■ • ■■ ' ■ . . ■ .• ■ 

The short story was not recalled^ differently than the sliort instruction. 

. ■ ■ ■ ' * ^ • 

Students recalled more termirlal^aiodes from the j^hort instructions than ' 

from the shojt definition (t .(8) = 5.89, p< .OOSy. They also tended 

' ^' ^ ~- ' - ' ■ ' ' . ' ■ ' ■ ■ 

to recall more propositions from instructions than^j^rom definitions , . 

but the difference did not^^'^rea^ significaijce {t_ (r8) = 3.^6, NS)."^ y 

Among the long texts, -students reckl led more imaterial from stories 
than from instructions: terminal nodes 'Ct^^8),= j6.73,'£< .005) and pro- 
positions (t (8) = 5*. 75, p < .005). Similarly, stydents 'recalled more-' 
from stories than from definitions, including proportionately more 
terminal nodes (t^ (8) = i7.06; £ < .005) as well as propjisitipns ^ : 
(t^ (8) = 13.39, £< .005) .Finally, students recalled proportionately 
more terminal nodes from instrtictioni than from definitions (t^ (8) = 3.98, 
:£ < . 005) . , v . ; ' 

As predicted, recall of stories and definitions was not^ affected 
by^text length. Long stories and long definitions were not recalled 
differently than short stories and short definitions, respectively.* 
Length" did affect recall of . instructions, however . A larger proportion 
of teirrainal nodes, was recalled from short instructions than from long 
instructions (8) = 7.22, £< .005) . ^ * 

*. Reordering . The proportion of students wKo reordered the texts 

and the degree of reordering* were Calculated as before and the' means are 




presented in Tables & .and 7 along with the data of Experiment 2. The \\ 

means of this experimental low the ^same pattern as the previous resul ts-* 

namely, stories are not reordered during recall while instructions 

are reordered somewhat and definitions are reordered to a great 

extent. None of the pairwise coraparfsons differed significantly, however. 

Ranking . Students ranked the texll* according to difficulty level 

' ' ' . , •■ ' ' ■ ^ ■ 

and .then grouped the texts on the barsis. of category or type -of text 

that each paslsage exemplified; The me'pi difficulty rating for each 

passage was*cal;culated as in Experiltl^ntv 2 and thie ratings^ are presented 

graphically in Fijgu):es 23a ;and 2l\^ The .meti/^rd^ 

to- most difficult for comprehension is : long^ st^y , short storjf', short ' ; ' 

■ • ' ■ ■ ■ ■ -v ' ■ * • . • 

iiistructi'ohs, shoT^ definition, long definition and long insYiHictions . 
For difficul-ty of recall , tliey were ranked^^ong story, shgrt story, 
short instructions, Shott ^def^nilrion, long instructions arid, long definitiofi 
The 'result^ of thQ text type classification (are:. » * ' 
.tO0% of the is tu4enis- classed the^stories together; 
^^00% of'^he Students classed the instructiojis togethel*; and 
; .66,7^ of the stud^ents classed; the ^clefinitions togetljer. ' 

' • . ' . • ^ - ■ ' 7 ' " ' 

'V / TJie results discussed thus far have >I1 had to do with the, total 
number of propositions or tferminalv nodes recalied^fpr the did^erent, ) 
tyi^es of texts; We also jnake predictions abput^ what will be recalled. 

we*'have sieeil in the previo^ experiments, the terminal nodes of 
ea<^ text differ isltheir likelihood of being recalled. , In thi-s , • 

experiment, terminal nodes were differentially recalled in three • ' * 

/ ■ "■•'^ ' ■ . V- ■ ; : ' ' 

of the six texts.-. Table 8 pre'sents^-a summary of the analysis fpr " 

• .J w .. ' • .* » ■ ■ 

each passage. In the shorj story,, the short* definition and the" long 

story, the t6rm^nal nodes were' differentially reoailed.* The proportion/ ' 
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alts^of Repeated Measures ANOVAs for Inclusion of 
aV/Npcles in Recall 



Text 




Number of Terminal ^ 
Nodes 



1^ 



The Dog and His ''Shadow < 


9 


\ 4.17*- 
, ' .1-30 . 


' ^ v-v; ■ r 

Redistributing the Filler •/ . 


/ 8 ' . • 

'•7 


Immune. System* 


11 


•3.15* , 


Borrowing a Horse; y 


• 21 " 


'* , .6.22* 


Making a -.Concrete^lanter 


24 > 




Courtly Sbve 


26 




— — ' ■ — ) . — 

^ - ■•• * • . •. 
Note, N = 9 for each analysis 




? 

/ 

, c 


* .005. • . 

■ : 







s 



4^ 



1 



1 1 



^91- 



ERIC 



of the students jpecal ling the terminal nodes of each text can be 
^^foynd in Figures 17,^18 and 19. (in text) and in Fi'gures. 30,' 34 
and 41 (in Appendix). For the four texts which were included in all 
three experiments, the figujes include the results of all three 
experiments-rvisual inspection permits note of the similarities in 
the pattern of recall of the./texts by the students participating in 
the different, experiments. In stories, the termiual trodes, recalled 
depend upon the kind of terminal node and its ^role in the liierarchy, - 
not merely ^^osition in 1-inear Srder-- first MOTIVES . k^d^final OUTCOMES 
(the first OUTCOlC^which resolves the main plo,t) a*e recalled in ajl 
thiree. experiments. In the short instructions, the recalls from all 
tKree experii^ents are remarkably .similar--the PR0l5uCT and the first 
* CONDITION -of the MAIN-SEQUENCE are recalled best. In the long instructj| 



ons 



the thre^ experiments demonstrate less consistent results. The definitions 
reflect the greatest 'effect of >iinear o^der--the first TRAIT and the 
Xast TRAIT (to a somewhat lesser extent) are included in the recalls. 



' V / . > ^ / Conclusions ^ 

. Text.s clearly differ in both quantity of propositions recalled 

and which propositions- are recalled^ We believe that they differ in 
la^ge degree due to' diff^r^nce in text-type, although that is undoubtedly 
not the only factor; , 

^The text- type assignments giveti by us to the texts are clearly 
confirmed, by the judgments of our subjects as* to how the texts should 
be grouped. -Th6 recall data also strongly tended to confirm these assignr 
meiits. Stories are easiest to recall and understand. Definition^; are 
hardest to Tecall and understand.. Instructions vary the most, with^ length 
apparently ^. more conrplicating factor with this type than with definitions 
or stories. The differences in recall are predictable from our analyses 
ofethe texts. More work needs to be Mone conroaring texts of various types 
alorig\ Other parameters than quantity of recall. / 

Jhe texts of different types also differed significantly in the 

amount b f reorder ing of the -s true tural~element^--in~-recalX^ S : 

which are highly structured, were reordered very little. The less struc- 
tured instructions and definitions, however, suffered significantly more 
reordering in recalls. . 

A particularly intriguing result was found in the relative 
memorableness of the^same definitions and instructions under the different 
conditions of Experiment 1 and 2. When subjects were allowed to reread 
and summarize texts (in Experiment 1), they recalled mpfe of tj\e prbpo- 
sitional content of definitions than of instructions. In Experiment 2', 
when subjects had only one exposure to each text, in the form of a tape 
recording, then instructions were . recalled better than definitions. These 
results suggest that certain learning strategies (such as rereading and 



siiiranarizinjg) may have differentially beneficial effects for different 
types of t,exts. 

Our. theory and the text analyses we* have proposed require more 
testing. In particular, the specific text structure proposed for each 
text needs to be more thoroughly tested. It is necessary to discover 
whether text structure has effects separate from the semantic relations 
that are encoded in it. Future work should also include an examination 
^of the effects of lexical semantic complexity on perception of text-types 
and o^i recall and comprehension/^ of different types/ of texts. 



1 i J 



-94- 



REFERENCES 



Fiilenbfauin, *S. How to do some things with IF. In J. W. Cotton 8 

R. L.Klatzky (Eds.), Semantic factors in cognition . Hillsdale, 
New Jersey: Lawrence Erlbaum Associates, 1978. 

Clark, H. H. The language-as-fixed-effect fallacy : A critique of 
language statistics in psychological, research. Journal of 
Verbal Learning and Verbal Behavior , 1973, r2, 335-359. 

Glraesser, A- C. How to catch a fish: The memory and representation of 
: common procedures. Discourse Processes" , in press. ^ 

Kintsch, W. Meaning of the representation of knowledge . Hillsdale, 
New Jersey: Lawrence Erlbaum Associates, 1975. 

Kozminsky, E. Altering comprehension: The effects of biasing titles 
on text comprehension. Memory S Cognition, 1977, 5^, 482-490. 

Mandler, J. M. S Johnson, N. S. Remembrance of things parsed: Story 
structure and recall. Cognitive Psychology , 1977, lil-151, 

KcKoon, G. Organization of information in text memory. Journal of 
Verbal Learning and Verbal Behavior , 1977, 16, 247-260, 

Meyer, B. J. F. The organization of prose and its effects on memory . 
Amsterdam, Holland: North Holland Publishing Co., 1975. 

Munro, A. Comments on lexical semantics. In J. W. Cotton 5 R. L, 
Klatzky (Eds.), Semantic factors in cognition . Hillsdale, 
New Jersey: Lawrence Erlbaum Associates, 1978. 

Munro, A. S Rigney, J. W. A schema theory account of some cognitive ' 
processes. in complex human learning . (Tec. Rep. No. 81), 

_Los--Aageles_:-_UniyarsjJ^^ 

Technology Laboratories, July 1977. 

Rigney, J. W. On cognitive strategies for facilitating acquisition , ^ 
retention, and retrieval in training and education . (Tech. Rep, 78), 
Lo$ Angeles: University of Souther California, Behavioral Technolog)f 
Laboratories, May 1.976. 

Rigney, J. W. S Munro, A. On cognitive strategies for' processing text . 

(Tech. Rep. No. 80), Los Angeles: University of Southern California, 
Behavioral Technology Laboratories, March 1977. 

Rumlehart, D. E. Notes on a schema for stories. In D. G. Bobrow § A. Collins 
(Eds.), Represention and understanding: Studies in cognitive 
science. New York: Academic Press, 1975. , 

Rumlehart, D, E. Understanding and summarizing brief stories. In ,D. LaBerge 
6 <J ,1^amuels (Eds- ) , Basic processes in reading: Perception and 
Qbmprehension . Hillsdale, New Jersey: Lawrence Erlbaum Associates, 
m press-a. ^ 



" . . ■ . ■ 1 



. Riimelhart, D. E. Toward an interactive model of reading. In Domic. 

(Ed.y, 'Attention and performance VI . Hillsdale, -New Jersey:- '/ ' . 
Lawrence Erli)aum Associates, in press-b. jy;, ^ / 

' . . " • ^ ■ A' .'..f-- 

Rumelhart, p. E. § Ortony, A. The representation of knowledge in/miemory.. ' 
In R. C. Andersop-, R. J* Spiro, § W. E. Montague (Eds.), / 
Schooling and the acquigition of knowledge . Hillsdale, New Jersey: 
^ ^Lawrence Erlbaum' Associates, in press. / . , • 

f • ' ■ * ■ ■ ■•/",-■■• 

Thomdyke, P. w. Cognitive structures in comprehension and jtiemory of 

narrative discourse. Cognitive Psychology , 1977, £, ^7,-110; 



/ 

/ 



■96. 




ERIC 



APPENDIX 'A 

~ ■ \, ■ V 

■ : : ' ■ \ 



Contents ' 

t^xt A-1 . ''The Old ^farmer and his Stubborn J^nkeyV 



Figure 24 Structure 
Figure 25 Semantics 



Figu^ 26 . Terminal Nodes Summaries (Exp, 1) 
Figure 27 Terminal Nodes in Recalls (Exps. l 2) 

'Text A-2 ' '^Borrowing a Horse" - ^ 

Figure 28 Structure 
Figure 29 . Semantics y 

Figure 30 ^Terminal Nodes in 'Recalls (E^sp. 3) ' / . \ • 

Text A-3 ''Making a Concrete planter" ^ ^ 

Figure 31 Structure ' . 

Figure 32 Semantics ' '..Z^ 

Figure 33 Terminal Nodes in Summaries (Exp. 1) 

Figure 34 Terminal Nodes in Recalls (Exp. 1^ 2 & 3) 
-Text A-4 ''Nematodes*' 



Figure 35 Structure' ' 

Figure 36 Semantics - 

Figure 37 Terminal Nodes in Summaries (Exp. 1) 

Figure 38 Terminal Nodes in Recalls (Exps . 1 ^2) 

Text A-5 "Courtly Love" 

Figure 39 Structure 
Figure 40 * Semantics 

Figure 41/ .Terminal Nodes in Recalls (Exp. 3) 



/ 



-97- 

J r ^ 
J, <^ 



. . ' . Tex^ A-1 ■ ■ 

■ • • ■ " ' . • ' : . * ' • ■ ■ ,v' V . 

The Old Farmer and his Stubborn Donkey ( stor y) 

There was once an- old farmer - 
v^ho owned 'a very stubborn donkey. ' , y 
Qne e^vening the farmer wanted / / 
to P^t his donkey in its shed, / ; / ' 
pir'st, the farmei: pulled the donkey- 
but the donkey wouldn't move. ' ^ , 

Then the farmer pushed the donkey, 
but still the donkey wouldn* t move. 
Finally, the farmer asked his dog 
to bark, . . (11) . _at the donlcey 
loudly . ' ' \ 
and thereby frighten him into the shed. 
But the dog refusedi . - 

So then, the farmer asked the- cat 
to scratch the dog' ^ 
so the dog would bark ' . 
loudly /; : \ 

and thereby f righteji, the donkey into the' shed. 
But the cat replied , ' 

would gladly se'ratch the dog 

if only you : wo)4icf give me . some* milk." ' 
jSo the farmer wie4^,t/ to :h*is cow " 
and asked f or stgne. m '| 
to give to the ;eat. 

But the cow rep^iied," ' ^! . / 

would gladly; give you some milk 
if only , you would • giye me some hay /' 
Thus, the farmer went to the haystack 
and got some hay. , ,^ 
"As sbbh as he gave the hay ^o^ the cow, 
the cow gave the farmer somef!\nilk. 
Then the farmer went to the cad 
aiKi gave the milk to the cat. 
As soon as the cat got the milk, 
it began 

to scratch the dog, 

As soon as thereat scratched the dog, ^' 
the dog began , ^r. 

to bark. 

The barking so frightened the donkey 
that it jumped immediately into its shed. 
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Figure 24,- 



The tex^t structure , of "The Old Farmer and his 
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Text A -2 



borrowing a Horse, (story ) 



\\ A Yankee ^2) , saw two horses » in a field y 

2.. walking through the country ' ^ 
as he passed a lo'ng . • 

4^ He decided ' = 

5. . tp borrow one for- a fey miles v _ 

f 6. as he was very tired. 

.7. So he wrote on a piece of paper 

8. that he would leave the hor,se at the next town ^ \ 

9V on the road J 

10. and* tied the note to one horse's leg 

11. ; and rode away /on the other horse, ^ • 

12. This activity was reported to the owner of the animals, 
lis. He saddled the remaining horse , 

14. ' without noticing the note ^ ^ 

15. attached to its leg 

16.1; and rode ^fter the unknown borrower. i 

17. Unluckify for the Yankee'/ he had taken the slower of the two 

18. He soon noticed 

19. with some . consfcernation, ... (19) .. . , a rider 

,20; behind him f . ' ; ' ■ ^ 

21. evicfently chasNmg him, 

22. The Yankee couldli't force 
23". his horse to run fasjter, 

24. sb his pursuer had every chance of 

25. c-atching him immediately. ' , ' \ 

26, Then'^he' s^w a cp^^tage ^ . ^' . 

27, by the i^oadside^Vju^^^ . ; 
28^ and so he headed toward it, \: • 

29, with the farmer still in hot pursuit. ' ' 



horses , 



30. Reaching the door, 

31. he dismounted 

32. and ran In. ' . 

33. The farmer . (33) , t^'hrew himself off his horse 

34. riding up .immediately after him in a rage 

35. leaving it beside the other horse, ^ 

36. He ran into the cottage 

37. to catch the thief, 

38. but tbe Yankee was ready for him, # 

39. He had flipped . up$ tairs 

40. ' and opened the ftiont Window, 

41. whicb jDver'looked the road. 

42. As the farmer ran, into the house, 

43. the Yankee let. himself down outside, 

44. mounted the saddled horse, 

45. /.grabbed the other by the halter 

46. and rode off 

47. safely 

48. with both horses. 
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"Borrowing A. Horse** 
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Figure 28. 



The text structure of '^Borrowing a Horse.' 
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- ; ■ • ' ; Text'A-3'. ■ ' ; 

. ■■' ' •. ■' • ■ . • ■ ■ ■ : *, , • . • ' • 

Making 4 Concrete Planter (Instructions) 

^1. shallow garden containers .(3,4) . ..are scrace 

2> and rearely inexpensive, 

v3, . ,^hat are both good-looking • 

4. and sturdy. 

5. A handsome concrete dish was made at home by Wm Snyder of Moscow, IN. 

6. Y6u'^inak#the dish with concrete mix ^ 
7 . -^tnd a cardboard box , 

8. as a form. 

10. not corrugated ^ 
II., top stiff a box won't sag 

12. attractively \ 

13. when you pour in the concrete. 
^4. A shallow box 

15. or one . . (16) . . . is easiest ^ 

16. cut down to 8 or 9 inches 

17. to work in. 

18. The amount of concrete ... (19) .. .depends on the size of the conta iner . . . (20) 

19. needed 

20. you want. V 
"21. A stanclard 60.^ pound bag will make two dishes 

22. 12 by 12 sclille and about 4 inches tall, 

23. Add enough water 

24. , to make a stiff mix; 7. 

25. theh fill 'the box with it. 

26. / When you pour in the mix, . , • ^ 
277 the" box will- dampen - — 

28. and sag. 

29. Use a wet trowel., 

30. a large kitchen spoon 

31. or even your hand 

32. to make a depression 

33. for plant roots; 

34. gently . 

35. push down 

36. . and out /rom the center of the concrete, 

37. filling in the corners 

38. aiid up the sides of the box. 

39. Push a piece of dowel ^ , J| 

40. " or broomstick through the bottom center of the damp dish; 

41. remove it 

42. just before the concrete hardens 

43. to leav^ a drain hole. 

44. While the concrete is still damp * 

45. but firmly set-- * 

46. overnight drying should be enough-- 
47; 'Strip away the cardboard box. 

48. Use a coarse old file 

49. to smooth down any rough > 

50. or sharp edges. 

51. ; The container is excellent for plants 

52. that grow in sparse amount of soil 

53. and need little water. 
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"Making A Concrete Planter" 



'« MOTIVE 




(3> STEP STEP' STEP STEP 

" I I 

COND COND 

I 

14-U 18-22 

(6) (7) 
' 8IEP IIESULT, , PURPOSE 



COND 24 

23 

(8) 




COND 11-13 
(5) 

9-10 , 

(4). 



29-31.32-33 34-36 3?-38 
(12) (13) (14) (15) 



STEP 

STEP PURPOSE 

A\ ; I / 

STEP STEP STEP ,3 / 

. (Y 

COND COND COND / 
/ 

39-40 41 42. / . 
(16)(n) (ISj'' 

■ ; / . 
/ 

/ 

. STEP 

A/ 

STEP STEP 



STl 



;P STEP 
STEP PURPOSE 



1 



0^ 



Figure 31. 

The text structure for "Making a Concrete 
Planter."' ; 

Note: COND A CONDITION. 



COND COND 



44-46 47 COND 49.50 



(20) (21) 



48 
(22) 



(23)^ 



1 
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^niUjQir-GARDEN-OONTAlNER (x) 

is when 
GOOD-tOOI^NG (x) 

STURDY (x) , / . 

MkDB CWM. -SNYDER (OF (WM. -Stff EER, MOSCOtf-IN)), KIND (x) , at HOME (WM. -SNYDER) ) 
USE (ACrtOit. AND (CONCRETE-MIX, V^RDBO^RD-BOX (AS (XIARDBOARD-BOX, FORM))), to 

PLANTER- CONSrauCT (ACTOR, KIND (x))) 
EXCELLENT-FOR (KIND (x) , PLANTS (AND (GROW-IN (PLANTS, SPARSE -SOIL) , 

NEED (PLANTS, LITTLE-WATER)))) 



..PLANTER-CONSTRUCT (ACTOR, KIND (SHALLOW -X3ARDEN-00NTAINER)) 
is' when- . 

PREPARE-FORMi (ACTOR, CARDBOARD-BOX) ^ 
, PREPARE-MK (ACTOR, CONCRETE -MIX) 

' ENABLE (AND (PREPARE -FORM (ACTOR, CARDBOARD-BOX) , PREPARE -MIX (ACTOR, CONCRETE - 
; MIX)), POUR- INTO (ACTOR, CONCRETE -MIX, CARDBOARD-BOX)) 

POUR- INTO (AGTORj CONCRETE-MIX, CARDBOARD -BOX) 

CAUSE (POUR- INTO (ACTOR, COnGRETE-MIX, CARDBOARD-jM)X) , AND (DAMPEN ({ARDBOARD- 

BOk), SAG (CARDBOARD-BOX))') 
ENAkai£_ (PCUR^INTQ„ .(ACTOA» J^MCRETO CARDBOARD-BOX)-, MAKE-ROOT-SPACE 

(ACTOR, .for PLANT)) " - - 

MAKE-ROOT-SPACE (ACTOR, for PLANT) 

AFTER (MAKE-ROOT-SPACE (ACTOR, for PLANT), FILL-IN (ACTOR, AND (CORNERS 

(CARDBOARD-BOX), SIDES (CARDBOARD-BOX))) . 
MAKE-DBAINHOLE (ACTOR) 

WHILE (HAKE-DRAINHOLE 7 (ACTOR), ALLOW (ACTOR, DAMP -SET (CONCRETE -MIX))) 
STRIP-OFF (ACTOR, CARDBOARD-BOX, from CONCRETE-MIX) 

ENAME (STRIP-OFF (ACTOR, CARDBOARD -BOX, from CONCRETE -MIX) , SMOOTH-DOWN 

-^(ACTOR, AND (ROUGHS-EDGES (CONCRETE -MIX) j SHARP -EDGES (CONCRETE -MIX)))) 
SMOOTH- DCWN (ACTORV^ND (ROUGH-EDfeES (CONCRETE -MIX, SHARP-EDGES (CONCRETE -MIX)))) 



Figure 32 (part 1) . The sero§intic reptesentation of "Making a Concrete 

Planter" 
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PREPAREf-FORM (ACTOR, CARDBOARD-BOX) 

id vhen ^ * ' . 

GET • (ACTOR, CARDBOARD-BOX) \ 
SiMGLE-^LAYER (CARDBOARD-BOX) 1 . 

NOT (CORRUGATED (CARDBOARD-BOX)) 
IF (STIPP (CARDBOARD-BOX), then 

WHEN (POUR- INTO (ACTOR, CONCRETE -MIX, CARDBOARD-BOX), NOT (ATTRACTIVE 
(SAG (CARDBOARD-BOX))))) I 
MOST (EASY (WORK-IN (ACTOR, OR (SHALLOW (CARDBOARD-BOX)-, CARDBOARD-BOX 
(CUT-DOWN-TO (ACTOR, CARDBOARD-BOX, 8-9"))))0) 



PREPARE-MIX (ACTOR. CONCR ETE-MIX) 
is when 

DEPEND (AMOUNT (CONCaRETE), on SIZE (SHALLOW»GARDEN-CONTAlNER) ) 
ENOUGH (60-POUND- BAG (CONCRETE), MAKE (ACTOR, QUANTITY (SHALLOW-GARDEN- 
CONTAINER (SIZE (SHALLW-GARDEN-CQNTAINER, 12''xl2"x4")), TWO))) 
PREPARErSTIFF-MIX (ACTOR, CONCRETE), ' " 



PREPARE-STIiIf'-MIX (ACTOR, CONCRETE) 
is when 

ADD-TO (ACTOR, WATER (ENOUGH (WATER, STIFF (CONCRETE -MIX)) ) , to CONCRETE) 



MAKE-ROOT-SPACE (ACTOR, for PLANT) 

is when / 
USE (ACTOR, OR (LARGE -KITGHEN-SPOON, WET -TROWEL, HAND), to MAKE (ACTOR, 
DEPRESSION (SIZE (DEPRESSION, ROOT-SPACE (PLANT))))) 



Figure 32 (part 2) . The semantic representation of "Making a Concrete 

Planter*' 
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FILL-IN (ACTOR, AND. (CORNERS (CARDBpARD-BOX)V'S IDES (CARDBOARD-BOX 

^ is-' when ' ^ ' \ \ " ' ' ' 

GENTLE (PUSH (ACTOR, CONCRETE-MIX,\dOWN-AND-OUT-FROM (CENTER (CONCRETE 
ENABLE ( GENTLE (PUSH.,.), FILL (AQTOR, AnD(CORNERS (CARDBOARD-BOX) , SIDES 

(CARDBOARD-BOX)), with C0NCRET3EI-M1X)) 
FILL (ACTOR, AND (CORNERS (CARDBOARD-9QX) ,^ SIDES (GARDBOARD-BOX)) , with 

CONCRETE-MIX) 



MAKE-DRAINHOLE (ACTOR) ' 
is when 

PUSH (ACTOR, OR (DOWEL., BROOMSTICK) , throu^ CENTER (CONCRETE -MIX) ) 

lENABLE (PUSH (ACTOR, OR (DOWEI, BROOMSTICK), through CENTER (CONCRETE -MIX) ), 

RE^VE (ACTOR, OR (DCWEL, BROCKSTICK) , from CENTER (CONCRETE -MIX))) 
BEFORE (HARDEN (CONCRETE) , REMOVE (ACTOR, OR (DOWEL, BROOMSTICK), from , 

CENTER (CONCRETE -MIX) ) ) , ^ 



ALLOW (ACTOR, DAMP- SET (CONCRETE -MIX)) 

is when 
STILL-DAMP "(CONCRETE -MIX) . 
FIRM (SET (CONCRETgjtollX) ) 

CAUSE (OVERNIGHT (DRY (CONCRETE -MIX) ) , AND (STILL-DAMP (CONCRETE -MIX) , 
^^iHM-^E^^CONGRETE.TMIX.>^>)_... 



SMpOTH- DOWN (ACTOR, OR (ROUGH- EDGES (CONCRETE -MIX) , SHARP-EDGES (CONCRETE -MIX) )) 
is when 

USE (ACTOR, FILE (AND (COARSE (FILE), OLD (Fj:LE)))jOn OR (ROUGH-EDGEb 
(CONCRETE -MIX) , SHARP-EDGES (CONCRETE-MIX))) 





Jtfematd (definitioa) / / 

1. Nematodes. (2,3) .are tiny - / 

-2. that are parasitic on plants / 

3. ' (the only kind ' . ' 

'4. that concern us here) 

•5. trans luscent ' 

6. roundworms 

7. seld^om longer than 1/16 of an inch^' 
8,.^ and generally thread-like, in fo^qr. 

Y^^^N^i^y 2,00.0 

uOv £y^<^ least 200 more types infest above-ground plant parts 
ll^^-^-TneV ex:(^t in nearly all climates ^ 

12. ano^'h all gardens, 

13. but are not^^ serious pests eyerjrwhere. 

14. They're often problems on old agricultural land 
15- that has been converted to bousing; 

16. they increase faster \ 

17. and cause' more damage in warmer climates 

18. and in warmer seasons; 

19. and they move about through sandy soils 

20. more freely than through heavy clays. 

21. Root -infesting nematodes are the most common^ 

22. and widespriead plant damaging kinds. 

23. They either enter the toot 

24. and feed 
- while e n ti x^lj^iSus^^'^T^ 

26^ (the endoparasljbes) 

27. or remain outside the root itTthe soil 

28. and feed at the plant surface 

29. (the ectoparasites). 

30. Both kinds suck out cell contents 

31. through a stylet, 

32. a kind of hollow spear 

33. extended during feeding. - 
34.. The. result is a damaged root system. 

35. The only symptoms ... (34) .. .are slight leaf discoloration, 

36. you can see... ^ • 

37. without digging up the plant 

38. weak 

39. or reduced growth 

40. poor production, of flowers 

41. or fruit, » 

42. and wilting on hot days » 

43. (often without subsequent: recovery during the night). 




"Nematodes" 



DEFINITION 




CHAR CHAR CHAR CHAR CHAR CHAR CHAR CHAR CHAR.CHAR CHAR' CHAR 

■ I i • ; . I 'f r- • I ' 

TRAIT TRAIT TRAIT TRAIT TRAIT T?AIT TRAIT TRAIT TRAIT TRAIT TRAIT TRAIT 



*CHAR 



2-^ 5 . 6 7 ' 8 9 10 11-13 14-15 16-18 19-20 
(1) (2) (3) , (4) '(S) (6) (7)' (8) (9) (10) (11) (12 
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TRAIT; DEFINITION 



DEFINITION 



DEFINITION 



21-22 CHAR CHAR CHAR CHAR CHAR CHAR CHAR CHARXHAR CHAR CHAR ■•■ 

/I 0\ I I I I I I 4 1 1 <»l 1 



(13) 



TRAIT TRAIT TRAIT -TRAIT TRAIT TRAIT TRAIT TRAIT TRAIT. TRAIT 



DEFINITION 

A 



23 24-25' 26. ; -2,7 28 .29 30-31 32' - '33 -'',34 
(14) (15) (16) ■ ,(17) (iS) a9) (20) ;(21) (22) (23) 



•DEFINITION, 




CHAR^CHAR'^CHAR' CHAR 
TRAIT TRAIT TRAIT TRAIT 



35-37 38-39 40-41 42-43 
(24) (25) (26) (27)- 



■ Figure 35, 
The text structure for "Nematodes. 'V 
Note: CHAR » CHARACTER1[STIC, 



: ^iMA1»l)ES ARE PARASITIC ON PLANTS (x) v : / 

^=i;iNY "(x) . , ■ ' •• , ■ 

PARAS ITIC -ON (x, PLANTS) ' # / v . ■ 

, TRANSLUSCENT (xy ? 

ROUNDWORM (x) / : ; . ' » ' 

SELDOM (MORE (LONG (x) , LONG (i/16'*) ) )V 
: .■ GENERAL (THREADLIKE, .(F^)pM (x))) ^ / 

Infest (species^ (xX;\<i^^ (species (x), nearly 2000)), roots (plants)) 
.jNFEST (SPECIES i (3C;>^^^^^^^ (species (x) , at least 200)), above -ground^parts 

BXIST5IN (x, AND (CLIMATES (NEARLY ALL (CLD^ATES)) GARDENS (ALL (GARDENS)))) 
NbT^'^VEkYWHERE (SERIOUS -PESTS (x))) 
• OFTEN (PROBEEM-ON (x, OLD-AGRICULTURAL-LAND (CONVERjtED-tO (OLD -AGRICULTURAL - 
LAND, HOUSING)))) . 
IN (AND (MORE (FAST (INCREASE (x) )), MORE (DAMAGE (x) )), AND (MORE (WARM 
r (CLIM^IE)), MOP -(WARM^ ( 

MOSfc (COMMON (x (R06!jp:NFE^^ - 
MOST (WIDESPREAD (x (RbOT - INFESTING (x)) )), 

ROOT-INFESTING NEMATODE (x) - . . 

is "when ■ ' ^ - ■*'*-'v ' f , , • ' 
INFEST (x, ROOTS (PLAOTSf)) i| 
MOST (COMMON/ (PLANT-DAMAGING NEMATODE (x))) . . . > 
MOST (WIDE SPREAD' (PLANT-DAMAGING NEMATODE (x))) ^ l' 
OR (ENDOPARASiTE j^x) , ECTOTARASITE (x)) .. 
^USE (xV STYLET, 'SUCK aUT-^-.(x^C0NTENX?-4CELL~^^^^ 

;i \^RB^^ 

■ " ' ' ■ ■ ■ ' ^ ■ ■ ■ . . ' ■■■ • \" ■ 

STYLET (x) , ' 
',]■ ■- Is when ' ^ 

USE (root INFESTING NEMATODE, x/ SUCK OUT (ROOT^INFESTING NEMATODE, CONTENTS 

" ' (CELL (PlANT)))) ^ 
KIND (HOLLOW SPEAR (x)) ; V ' . -^^ . _ : 

WHILE (FEED (ROOT-INFESTING NEMATODE) , EOTEND (ROOT- INFESTING NeJi^ 

ECTOPARASITE (x) \ . ^ \ ' ' 

is when . 
/ ROOT-INFEStiNG NEMATODE (x) . . - • 

-RfiMAiN (x, OUTSIDE IN SOIL) ^ , 

FEED-At (x, SURj^ACE (PLANT)) 

' "^ENDOPi^SITE (x) ' ; I ' O -,^:^;' 

-is -when . ^^f:/ \ . ' -^''v^'.' 

ROCJT-INFESTING NEMATODE (x) ^ '^'^^W^'^ ^ 



' ENTER , ROOT^ (PLANT) ) ) 

WHILE (HOUSED-IN (x, ROOT (PLANT) , FEEDr(x))) 



Figure 36 (part I)*^. The semantic representattoh of * -Nematodes , 
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tlBSUtTL\-.<|lSOpT-INFEST ING NEMATODES / 
EXIST (SYhtPTOMS (x)) 

IP (NOT (DIG UP ULpLANT)), POSSIBLE (SEE (?, SOME *SYMPTOMS (x))))) 



SYMPTOMS OF DAMAGED ROOT SYSTEM (x) v 

-. ■ ±B when' ■ ■ , • ■ ■ ' ■ ■ 

IF (NOT (DIG UP (?, PLANT)), POSSIBLE (SEE (f, SOME (x)))) 
INCLUDE (SOME (x), SLIGHT LEAF DISCOLORATION) - 
INCLUDE (SOME (x) , GROWTH (OR WEAK (GROWTH), REDUCEI) (GROWTH)))) 
INCLUDE (SOME (x) , POOR PRODUCTION (OR (FLOWER, FRUIT))) 
INCLUDE (SOME (x), WILTING (ON HOT TJAYS (OFTEN (DUKI NG NIGHT, NOT 
FROM (PLANT,- WILTING)))))) 





. ■ ■ - -^^ • • • 

Figure 36 (part II). The semantic representation of "Nematodes,* 
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Terminal Nodes 



Figure 38, % of subjects recalling each terminal node of 
"Nematodes.*' 
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. " Text A-5 

Courtly Love (definition) 

1. What was courtly love? 

2. It was a sys tem 

3. or cult of iove, 

4. more easily described 

5. in its several characteristics 

6. than defined. , 

7. First of all, it was a sentiment of a specialized kind, 

8. which was created by the poets at a particular period, 

9. It was predicated upon a recognized social structure: 

10. a court, 

11. lords 

12 . and ladies , 

13. retainers 

14. attached to the court; 
15- in short, the feudal, society . 

16. An aristocratic cult, 

17. it excluded from its mysteries a ]^ those of common birth 

18. or humble station. 

19. Only the ''gentle*' were capable of love, 

20. ' and not all of those, 

21. for the perfect knight was compelled 

22. to follow ^arefully the prescribed ritual of the cult. 

23. The service of love, indeed, wa,s like that of the vassal to his lord: 

24. the lover must be subservierft to the desire, 
25,. even to the whim of his lady. 

26. "Courtesy" 

27. and humility were among the chief characteristics of this love. 

28. ^Courtesy could be attained usually only by the knight 

29. who was well-born 

io. and trained in courts. 

31. It was conferred by' love 

32. and demanded gentility. 

33. The knight swore 

34. to protect all gentle ladies 
35^. (but not all women) 

36. and to obey . . . (36) . . . the commands of his lady in the service of love, 

37. without question 

38. He followed her every caprice ' 

39. and against her displeasure he had no defense. 

40. He must lay his devotion 

4 1 . humb ly 

42. and his lif . /. (42) . . .at his lady ' s feet . 

43. (if necessary) . 

44. With great humility 

45. he must accept her praises 

46. and condemnations alike. ' 

47. He reverenced, her almost as a diety. 
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9 10 11-12 13-14 15 
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DEFINITION 




21-22 23 24-25 

(12) (13) (14) 



DEFINITION 
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TRAIT TRAIT TRAIT fHmf 




26-21 
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Figure 39. 
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The ,text structore for "Courtly Love." 
Note: CHAR = CHARACTERISTICS, 
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COURTLY LOVE (x) ' 
Is when 

OR (LOVE -SYSTEM (x), LOVE-CULT (x)) 

MORE (E^SY (DESCRIBE (?, CHARACTERISTICS (x))), EASY (DEFINE (?, x)) ' 
SPECIALIZED-SENTIMENT (x) 

CREATE (POETS (PARTICULAR PERIOD) , x) x!. ^ 

PREDICATE -ON (POETS, x, FEUDAL SOCIETY) 
ARISTOCRATIC-CULT- (x) 

EXCLUDE (x, FROM MYSTERIES (x) OR (PEOPLE (COMMON-BIRTH) , PEOPLE 

(HUMBLE STATION))) 
CAPABLE -OF '(NOT. (ALL (GENTLE), x) 

COMPEL (x, PERFECT -KNIGHT, CAREFUL (FOLLOW^ (PERFECT-KNIGHT, RITUAL (x))) 
BE LIKE (SERVICE (x), SERVICE-TO (VASSAL, LORD)) 
GHlfiF -CHARACTERISTICS (x, AND (COURTESY, HUMILITY)) 
CONFER (x, COURTESY) 

' ^ ■ : . ( ■ • " ■■ 

FEUDAL- SOCIETY (x) 

, Is when , 
RECOGNIZED-SOCIAL -STRUCTURE (x)j 

COMPpSED-OF (x, AND (COURT, AN0 (AND (LORDS, LADIES) ^ RETAINERS 
^ (ATTACHED-TO (RETAINERS, COURT))))) 



PERFECT -KNIGHT (x) • . . 

Is when 

CAPABLE -OF (x, COURTLY LOVE) 
LOVER (x) 
GENTLE (x) 

COMPEL (COURTLY LOVE, x, CAREFUL (FOLLOW (x, RITUAL (COURTLY LOVE)))) 
BE SUBSERVIENT (^, 6eSIRE (LADY (x))) 



BE SUBSERVIENT (x, WHlM (LADY (x))) ' . 
ATTAIN (ONLY (x) , COURTESY) 
WELL-BORN (x) 
TRAINED (x IN COURTS) 

SWEAR (x, PROTECT (x, ALL (GENTLE LADIES))) 
NOT (SWEAR (x, PROTECT (x, ALL (WOMEN) )));> . 

SWEA^ (x, WITHOUT QUESTION (OBEY (x, COMMANDS (LADY (x) INSERVICE OF LOVE)))) 

FOLLOW (x, ALL (CAPRICE (LADY (x))) 

NOT (DEFEND-US (x, DISPLEASURE (LADY (x)))) 

HUMBLE (LAY (x, DEVOTION (x) , AT FEET (LADY (x)))) . 

IF (NECESSARY (LAY (x, LIFE' (x) , AT FEET (LADY (x)))), LAY (x, LIFE (x) 

AT FEET (LADY (x)))) 
HUMBLE (ACCEPT (x, .AND (PRIASES (LADY (x)) , CONDEMINATIONS (LADY (x))))) 
LIKE (REVERENCE (x, LADY (x)), REVERENCE (x, DEITY) 



COURTESY (x) 

Is when 

CHIEF CHA'RACTERISTICS (COURTLY LOVE, AND (x, HUMILITY)) 
ATTAIN XONLY (PERFECT -KNIGHT, x)) 
CONFER (COURTLY LOVE, x) 
DEMAND (x, GENTILITY) 



Figure 40. .The semantic representation of "Courtly Love." 
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